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Description . 

,n Drug Research 26, 8, 1521-1531 (1976) 4-phenYlamino^1peridiaylcarboxamldes are descnbed as 

""•"•r^rpresent mventlon is corH«rned with carboxamldes having the formula 

/-^H^^y^"-^ CI). 

L-N C 2 

R 

the phan.aceutica.ly acceptable acid addition saKs and^^^^^ 

thereof; wherein one of the hydrogen atoms withm the radical -C„^2« or-i^n,, y 
hydroxy, lower alkyloxy or lower alkyl; and wherein: 

morpholinyl radical; 

uiVJim^t selected from the group consisting of ^roge'^ PVjJ^^^^^^ 
tetraUdropyranyl; dlhydroindenyl; lower ^^^^^^ 

with a hydroxy or an oxo radical; cycloalkyl opt'0"ally suDstiti«ea wim formula 
g Sip SnsiSng of lower alkyi, 1^^^^^^ «W 

io-CO-R^ a radical of formula -NR'R" ^"A l '^l'^' "J *b^^ 
;S;,ted lower alM 5s tower aHc/l being s^^^^^ 

of (lower alkyOcarbonyl. "o««r aUcyloxy)carbonyl, ami^ S^Sn uptotwo hydrogen radicals 

lower alkyl orarylloweralM.R'fe tov«ralIcyl, anJ,or e^^^^^ by a member 

in the lower alkyl part of the said anrllower aHjJ radiwl ma^^ 



IS 



20 



2S 



30 



a radical of formula 



r5 

» 2s i-Q r 2r 
R 



60 



55 



a radical of formula ^ 
wherein R« is lower allcyl, tower alkyloxy. (aryl)lower alkyloxy. aryl or cycloalkyl optionally substituted with 



€0 hydroxy; and 

a radical of formula , . 



65 



(c) 
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10 



ts 



20 



Wherein is hydrogen, lower alkyl, lower alkyloxycarbonyl or [(aryl)lower allcyloxy]carbonyl, and R 
hydrogen, hydroxy or lower alkyloxy; ^ -oi«<tPd 

wherein aryl is phenyl optionally substituted with up to three substituents each 'n<lepe"?«"*2^^^'f^!S 
from the group consisting of lower alkyl, halo, hydroxy, lower alkyloxy, trifluoromethyl, ammo, mono- and 
didower alkyOamino and nitro. ... u i s^ho- th.. term 

In tiie foregoing definitions the term "halo" is genenc to fluoro, chloro, bromo and •O'lO'J^^l^ 
"lower alkyl" is meant to Include straight and branch chained saturated hydrocarbon radicals l^avmg fro^ 
1 to 6 JarSn atoms such as, for example, metiiyl. ethyl, l-methylethyl, 1,1-dimethylethyl, P W"; 2;^e*J£ 
proi^Tbutyl, pentyl, hexyl and tiie like; the temi "lower alkenyl" refers to alkenyi ^.^^'c^'^^Jf ^ "f. ^Jf*^^ 
e^nSo^s, such as, for example, 2-propenyl, 2-butenyl. ^^^^^'^'^f^^'l^^'f^^^^^ 
"cycloalkyl" is generic to cyclopropyl, cydobutyl, cyclopentyl and cyclohexyl; and the tennn cycloaiicenyi 
refers to cyclopentenyl and cyclohexenyl. „s„.,i«« <»»tem 

^e impounds of formula (I) may contain in their structure a keto-enol system or ^ >''"y'°9 
thereof and consequently these compounds may be present In their keto fomi as ^" ff 

Preferred compounds within the scope of the present invention are those wherein R' is hydrogen and 

^ %aSS?y jlSeTred compounds are those wherein is hydrogen. Ar is 2,6Kllmethylphenyi and L is 

cvcloalkyi optionally substituted with hydroxy. j ^.^..inhinnHI. 

^ TTiVmort preferred compound is 4.{dimethylamino)-/V-{2.6-dimetiiylphenyl)-1^2-hydroWcloh«^ 
4-plperidlnecarboxamlde, a ffarmaceutically acceptable acid addition salt or a stereochemically isomeric 

*""\??Srripounds of formula (I) wherein R' and R* are otiier than a methylene function, said R' being 
represented by R'"", said R« being represented by R*- and said compounds by the formula 



as 



^ Via-' V 
R 



can generally be prepared by the amidation reaction of a carboxylic acid of formula 



R** 

^ or a functional derivative thereof, such as an acid halide, an anhydride or an ester, with an amine of formula 

HIM— Ar (III) 
SO R'— 

The said amidation reaction may convenientiy be carried out by stirring and, if desired, heating the 
reactants together in the presence of a suitable reaction-inert solvent such as, for example, a na'OQenaiwi 
hydrocarbon, e.g. dichloromethane and the like, an aromatic hydrocarbon, e.g. methylbenzene »"e '7^' 
an etiier, e.g., irV-oxybisethane,tetrehydrofuren and tiie like. The addition of ^ suitable base such as for 
example, an alkali metal or earth alkaline metal hydride, e.g. sodium hydride, calcium hydnde 
an alkali metal alkyl. e.g.. butyl lithium and the like, an alkali metal amide, e.g. lithium amide, sodium am^e 
and the like, may enhance the rate of the reaction. The water, the alcohol or the acid which 's Jiberatea 
during the course of the reaction Is preferably removed from tiie reaction mixture following art-known 
procedures such as, for example, by azeotropic distillation, by complexation, by salt-formation and the iiKe 

"^^^ FoHowing a particular amidation reaction procedure the compounds of formula (l-a) wherein 1^" is 
hydrogen, said compounds being represented by the formula (l-a-1), may be derived from an interm^iate 
of formula (11) wherein R»- is hydrogen, (ll-a), by converting the latter into a cydic anhydride of formula liv» 
and subsequentiy reacting the said anhydride (IV) with an amine of formula (III). 
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60 
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0 j} 
R * 



(Il-a) CIV) 



10 1-a 

OR 



IS 



an Isonitrlle of fonnula (VII) In the presence of a suitable anion of fonmula Y . 



^ _2-a 
L-N ■ C»0 + HN 3 + CN-Ar 



35 



n 2o (VII) 
(V) (VI) 



n 2n^ ,3 

The said reaction fe generally conducted by mixing the reactants in a suitable solvent at a ternperature 
• J -in-r and ZB-C and subseauently stirring the reaction mixture at an elevatea 

compounds being represented by the formula 

55 0 

II 

X'C Ho "N C-N-Ar .X 



45 



50 



60 n 2n 



3 



can generally be derived from an appropriate compound of formula (l-a-l) wherein R'- Is hydrogen, said 
65 compound being represented by the formula 



4 
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0 
II 

/^C H- "N, ,C-NH-Ar 

n zn ,3 
R 

bv reacting the latter with formaldehyde or a polymeric form thereof. e.g. poiyCoxymethylene), 
10 solvent such as /V,/V-dlmethylformamlde, /V,/V-dimethylacetamide, hexamethylphosphorictnamide anome 
Htesolvents, at a temperature comprised between 25^ and the boiling temperature of the reaction 

""^e compounds of formula (1) may also be converted Into each other following art-known functional 



IS 



■nne compounds of formula (1) wherein L is hydrogen, said compounds bemg ^presenti^ by the 
formula (l-c). can be converted Into the corresponding compounds of formula (I) vvherem L e omerinan 
hydrogen, said L being represented by the formula L' and said compounds by the formula J*-«^Trtiow 
art-known N-alkylating or N-acylating procedures by reacting the former with a reagent of fonmuia \viii|. 

to 0 

II I 

,1 „ . _„/'^in^2m V*^"""^' N-alkylatlon reaction 

L -W + nW 5 > 

XC H., y N-R or N-acylatlon reaction 

(VIII) R 

(I-c) 

30 . 0 R^ 

35 " '3 

R 

(I-d) 

40 The N-alkylation or N-acylatlon reaction is conveniently conducted in an inert solvent such as. for 
example, an aromatic hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene and the >*e; a lower 
alkanol, e.g.. methanol, ethanol, 1-butanol and the like; a ketone, e.g.. 4-methyl-2-pentanone and the iiKe, 
an ether, e.g.. 1/Wioxane. 1,1'-oxybisethane and the like; /V,/V-dimethylformamide; "'trobenzene and tne 
like. The addition of an appropriate base such as, for example, an alkali metal carbonate or "Ydrogen 

45 carbonate, or an organic base such as, for example, /V,/V-diethylethanamine and the like may be utiiizea to 
pick up the acid which is liberated during the course of the reaction. In certain cases tiie addition or an 
iodide salt, preferably an alkali metal Iodide, is appropriate. Somewhat elevated temperature may oe useo 

to enhance the reaction rate. x«-_~..ia iv>\ 

The compounds of formula (I) wherein L is other than hydrogen and other than a radical of formula iDi, 
50 said L being represented by and said compounds by the formula (l-e), may also be prepared t»y we 
reductive amination reaction of an appropriate carbonyl-compound of formula L =C=0 tlX), sfia l -y^ w 
being a compound of formula L*— H wherein a — CHa— radical is oxidated to a carbonyl radical. 

OR^ 
^ II I 

l}lc^O + fl-c'> N-alkylatlon^ ^2^/ ."^m ^ ^ 

^^^^ ns^tiss ^c„H,^^ y-a 

(l-e) 

Said reductive N-alkylation reaction may conveniently be carried out by catalytically hydrogenating a 
stirred and heated mixture of the reactants in a suitable reaction-inert organic solvent according to arx- 



5S 



5 



w 



15 
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known catalvtic hvdrogenating procedures. Suitable solvents are, for example, water; 'owf r alkanote^. 
^^^\^i^r^^nSS^B\L- cyclic ethers, e.g. 1.4^Ioxane and the like; halogenated hydrocaibor^ 
S^f^SSo^SaTJ SSd Se to; MW-dlmeth^lfoLamide; dimethyl sulfoxide and the like; or a mojure 
o?2 or mo e ofsuch solvents. Th^ V«m "art-known catalytic hydrogenating procedur^" 
?eactton is carried out under hydrogen atmosphere and in the presence of an appropnate catelyst su* iw, 
fSSoir pLnadium-on-charcoal. platinun^-on-charcoal and the like. In order to prevert tire "nd^-^ 
SrtSST^??roSSon of certain fu^Sional groups In the reactants and the ^^^^I^^^^X^ 
advantaaeous to add an appropriate catalyst-poison to the reaction mixture. e.g.. thiophene and *e lUffl^ 
-RS^Smpounds of formula (I). wherein L is an optionally substituted '^;^^<>'^''^^iy'^^ 
compound being represented by the formula (l-f), may be prepared by reacting an appropriate cydo- 
alkanone of formula (X) wnth a compound of formula (l-c). 

(j 



<^> (W) 




In (X) and (l-f) A', taken together with the ethanedlyl respectively ethenediyl ^^f' .'^Pf^!^ J" 
oDtlonaHv ibstrtuted cy^loalkyl respectively cycloalkenyl radical. The saud reaction of (X) ~ 
SS2d "n a s^teWe sohTent Lch as. for example, a hydrocarbon, e.g. benzene and tiw i.kj 
SltiSy. the compounds of Ibmiula (l-f) can be converted into ~'"P7"t,'|"Trt1^^ 
an optionally substituted five- or slx-membered cycloalkyi radical following art-knov«i reauca 

^™^JSS,%potS5Sat^^^ 

radical oJ^rSTute^H. said compounds being represented by formula (1-g) may also be denved from a 
compound of formula (l-c) by reacting the latter with a reagent of formula (Xl). 

m 0 

I H I 

xCH H,^-^ ^C-N-Ar 

(XI) r3 

(1-8) 

In (XI) and (l-g) A. taken togethervvHth the ethanedlyl radical, represents an optionallv^^^ 

alkv radical" X is 0 o^ NR« and said R« in combination with N forms an aPP«>P"?*« ^^'^^^ 
« SSm raduil. The reaction of (Xl) with (l-c) may conveniently be conducted 

EngVhe reactants together in a suitable reaction^nert soh^ent such as, for example, an alcohol. e.g.. 

**^^Sl"S'm'SoS; of formula (I), wherein L is an (aryl)lower alkyi radical can be convert^ into 
compounds If formula (1). wherein L is a lower alkyloxycarbonyl radu:al by '^achng tiie ste^ng 
60 SmSounds with an appropriate lovyer alkyI carbonohalidate, e.g. ethyl 

thepresence of a suitable solvent, such as, for example, a hydrocarbon, e.g. benzene, methylbenzene and 

the '|ke^soJ;^®"J-^ of formula (l-c) may generally be derived from an appropriate compound of formula (I- 
d) following art-known procedures of converting tertiary amines or amides into secondary amines. 
ss 0 

H 



(I-d) ^'"^CH^^N-R^ 

R"* 

(l-c) 

6S For example, the compounds of formula (I-d) wherein V is a radical of formula (b), said compounds 
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being represented by the formula (l-d-1). may be converted into a compound of formula (J-c) following 
procedures depending upon the nature of R^'. 

0 

0 II i 

(I-d-1) 



IS 



Generally, the conversion of (l-d-1) into (I-c) may be conducted in acidic or alkaline medium at a 
temperature comprised between 2(rC and the boiling point of the reaction mixture. 

Additionally, the compounds of fomiula (l-d), wherein V Is an (aryl)lower alkyl radical or an optionally 
substituted phenytmethoxycarbonyl radical may be converted into a compound of formula (I-c). 

Said reaction may be conducted In a suitable solvent, e.g. an alcohol, under hydrogen a*»]["osP']?J^ 
the presence of an appropriate catalyst e.g. palladium-on-charcoal, platlnum-on-charcoal and the llKe. 
The compounds of formula (l-a) wherein R^- and/or R^-« and/or is/are hydrogen may be converted 
20 in the corresponding compounds of formula (I-a) wherein R^- and/or R^- and/or R' is^are other than 
hydrogen following art-known N-alkylating or N-acylating procedures as described hereinabove tor tne 
preparation of (l-d) starting from (Vlll) and (I-c). , . . . . u ^-,w^r»-^H 

Additionally, the compounds of formula (I-a) wherein R^- and/or R^ is/are hydrogen may be converted 
into the corresponding compounds of formula (I-a) wherein R^'* and/or R^ is/are lower alkyl by treating tne 
zs former compounds with a borohydride salt e.g. sodium borohydride. In the presenwj^of a suitaoie 
carboxylic acid, ketone or aldehyde- For example, compounds of formula (I-a) wherein R is nydrogen 
may be converted in compounds of formula (1-a) wherein R*"* is ethyl by reacting the fonmer with sodium 
borohydride in the presence of acetic acid. «a . , . 

Conversely, the compounds of formula (I-a) wherein R^"- and/or R^- and/or R^ is/are lower alkyl- 
so carbonyl or (aryl)lower alkyl may be converted into the corresponding compounds of formula (I-a) wnerein 
R^-» and/or R*'» and/or R^ is/are hydrogen by stirring and, if desired, heating the former compounds in an 
appropriate acidic- or alkaline medium, respectively a suitable catalytic hydrogenating medium. 

The compounds of formula (I) may also be converted into each other following functional grouptrans- 
formation procedures in the L-substituents. ... . k« 

35 For example, the compounds of formula (I) having a phenylmethyl group in the L-radical may oe 
converted into the corresponding debenzylated compounds following art-known hydrogenoiyzing 
procedures; compounds of formula (I) having an alcohol or a primary or secondary amine function may oe 
alkylated following art-known 0- or N-alkylating procedures as described hereinabove; compounds OT 
formula (I) having a primary amine function may be converted Into the corresponding lower alkylsurtonyi- 
40 amino, aminocarbonylamino or hydroxylower alkylamino derivatives following art-known Procedures, 
such as for example, by reacting the said amine-containing compounds with a lower alkylsulfonylhalide, 
respectively isocyanate or an epoxide; compounds of formula (I) having a carbonyl-f unction in the L- 
substltuent may be reduced to the corresponding alcohols following art-known cariDonyl-to-alconoi 
reducing procedures; compounds of formula (I) having a lower alkyloxycarbonyl-amine group may be 
4S converted to the corresponding amine-compounds by hydrolyzing the former in acidic or alkaline medium; 
and compounds of formula (I) wherein L is tetrahydropyrimidlnyl may be derived from the corresponding 
compounds of formula (1) wherein L Is pyrimidinyl following art-known catalytic hydrogenating 

^"^^^The afmpounds of formula (I) have basic properties and, consequently, they may be converted to their 

so therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as. Tor 
example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxyacetic, 2-hYdroxypropanolc, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butene- 
dioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propanetn- 

55 carboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, A-methylbenzenesulfonic, cyclohexane- 
sulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxyben2oic and the like acids. Conversely the salt form can de 
converted by treatment with alkali into the free base form. • ♦ • 

From formula (I) it is evident that the compounds of this invention may have several asymmetric 
carbon atoms in their structure. Each of these chlral centers may be present in a R- and a S-configuration. 

60 this R- and S-notatlon being in correspondence with the rules described in J. Org. Chem. f^\^^J\ 
2849—2867 (1970). Pure stereochemical ly isomeric forms of the compounds of formula (I) may be obtained 
by the application of art-known procedures. 

Diastereoisomers may be separated by physical separation methods such as selective crystallization 
and chromatographic techniques, e.g., counter current distribution, and enantiomers may be separated 

65 from each other by the selective crystallization of their diastereomeric salts with optically active acids. 
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specifically. .^.rt!„„ materials the stereochemical configuration is not experimertelly 

obtained nrtrile (XIV) into the corresponding amide. 



20 



2-a 



(V) + M**.CH" + N-H 

I' 

(VI) 



(XII) 



R 



30 



(XIII) 



40 



SO 



above for the compounds of formula (I). .♦8..,ii„ aorontable acid addition salts and possible 

The compounds of formula (1) and their Pharrr««uto^lWr ac^te^^^ ^ 3„ 

hours after the ligation of the anterior descendent branch of the left coronary arvsiy. uua 
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In view of their activity to normalize irregular cardial rhythms the subject compounds are useful as antl- 

'"'KiSv'Kelr useful antiarrhythmic properties the subject compounds "^Z^^'^^^'^^J^^ 
various pharmaceutical forms for administration purposes. To prepare the phannaceutical ^iTP^^J^^^^ 
tWs invention an effective amount of the particular compound or compounds, in base acid-ad*t.on 
fo,^"as the active ingredients, is combined in intimate admixture whh a phannaceutK^My acceptable 
Sr which carrier may take a wide variety of forms depending on the fom-, of P7P«fat^°" '^^^^l?*' 
Smin istration, said amount being an amount which is effective to normalize •"esu'^^^f^^'f^.^^^Tfor 
■USe pharmaceutical compositions are desirable in unitary dosage form «;rtable.^erabfy. fo 
administration orally, rectally or by parenteral injection. For example, .n preparing *e 'JJ^' 
dosage form, any of the usual pharmaceutical media may be employed, such as. for «amp'e. w^O 
glycols, oils, alcohols and tiie like in tiie case of oral liquid preparations such as s"sper«ions, syrg^. eloore 
SndsoUrtiore; or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 

and the like in the case of powders, pills, capsules and tablets. , 

?iau1^ of their ease in admlni^ration, tablets and capsules represent the most advamageous ora 
dosage unit form, in which case solid pharmaceutical carriers are ^^^^^l^^'^^^'l^'^'^J^^^ 
compositions, the carrierwill usually comprise sterile water, atl^st in arge Pa^^-^o^S^ °ther ingredw^ 
for ^mple, may be prepared in which the carrier comprises saline solution, 9«"C08e 8oluti«^or a mi>y^ 
of saline and glucose solution. Injectable suspensions may f P';?P«r^. ^J^*' wJJ to SS 
liquid carriers, suspending agents and the like may be employed. Acid addition salts 
increased waier solubili^ over the corresponding base form, are obviously more suitable in the 

'''^''h i?SS^a1llr"S^lnteSiSo fo^ the aforementioned pharmaceutical «""PO«^'J°2ni^ificS?n 
unhformfor ease of administration and uniformity of dosage. Dosage unitform as used in the specification 
26 aSd daims herein refers to physically discrete units suitable asunitaiy do«g^ea^ unrt a>n^ 
predetermined quantity of active Ingredient calculated to produce the desired therapeutic effect in 

^^arpl^'^friTy^^^^^^^^^ Oncluding scored or coated tablets), capsu'es pH^s 

powder packets, wafers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and 

'^'tJS fono^nVfS?^^^^ exemplify compositions typical for ti,e normalization of irregular 
rhyttims in dosage unit form suitable for systemic administration to animal and human suojecis in 
35 accordance with the Instant Invention. __„_-_;_„ iq 

Ora/ drops: The following formulation provides 50 litres of an oraWrop solution ^j^P*^"^^^ 
milligSms of 4-{dimethylamino)-/V-(2,6^imethylphenylM-(^^^^ 
amide as the active ingredient (A.I.} per milliliter. 



10 



IS 



20 



so 



A.L 


500 grams 


2-hydroxypropanolc acid 


0.5 liter 


Sodium saccharin 


1750 grams 


Cocoa flavour 


2.5 liters 


Purified water 


2.5 liters 


Polyethylene glycol q.s. ad 


50 liters 



The A.I. was dissolved in the 2-hydroxypropanoic acid and 15 liters of the PoWethylene glyooji^^ 
fiO-ao-C After cooling to 30-40-0 tiiere were added 35 liters of polyethylene glycol and the ^"^J^ "^^ 
S^d wer-S^n tiiefe was added a solution of the sodium saccharin "^f^s J PU^^ 
while stirring there were added the cocoa flavor and polyethylene glycol q.s. ad volume. The resulting 
solution was filled into suitable containers. 
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Inlectable solution: The following formulation provides 20 liters of a parenteral ^olutio 
milligrams of 4-(dimethylamlnoKA«2,MimethylphenylH^24iYdro^^ 
as the active ingredient per milliliter. 



10 



IS 



20 



A.I. ^ grams 

2,3-dihydroxybutanedioic acid 20 grams 

methyl 44iydroxybenzoate 36 grams 

propyl 4-hydroxyben2oate 4 grams 

water for injecdon q-s. ad 20 liters 

The methyl and propyl 4-hydroxybenzoates were dissolved in about 10 liters of *>o"!j!9. ^^^^^'^^^ 
iniec^Ton aK^^^^^^^ 

EXV tJrA f T^^^^^ was cooled to room temperature and supplemented with water for injectoon 

rrafvolLm^^^^ was sterilized by filtration (U.S.P. XVII p. 811) and filled in ^^enle cont^ne^ 

^ Om^sSon: The following formulation provides 20 liters of an oral solution <^<>'^P/;f '"9 f ."^ 
of 4-!dimetM 

active Ingredient per teaspoonful (5 milliliters). 





A.I. 


20 grams 


25 


2^ihydroxybutanedioic acid 


10 grams 




Sodium saccharin 


40 grams 


30 


1,2,3-propanetriol 


12 liters 




Sorbitol 70% solution 


3 liters 




Methyl 4-hydroxyben2oate 


9 grams 


35 


Propyl 4-hydroxybenzoate 


1 gram 




Raspberry essence 


2 milliliters 


40 


Gooseberry essence 


2 milliliters 




Purified water q.s. ad 


20 liters 



so 



The methyl and propyl 4-hydroxybenzoates were dissolved in 4 liters of boiling purified water. In 3 
liters of this solution were dissolved first the 2^-dihydroxybutanedioic acid and thereafter the A.I. xne laner 
solution was combined with the remaining part of the former solution and the 1,2,3-propanetnol and the 
sorbitol solution were added thereto. The sodium saccharin was dissolved in 0.5 liters of water and ttie 
raspberry and gooseberry essences were added. The latter solution was combined with the former, water 
was added q.s. ad volume and the resulting solution was filled in suitable containers. 
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Film^oated tablets: 10,000 Ck)mpressed tablets, each containing as the ^^'X® !"9redient 10 m 
of 4-{dimethylamino)-/VH2,6-dimethylphenyl)-1-<2-hydroxycyclohexyl)-4-pipe were 
prepared from the following formulation: 

Tablet core: 

100 grams 

Lactose 570 grams 

Starch 200 grams 

Polyvinylpyrrolidone (Kollidon IC90) 1 0 grams 

Microcrystalline cellulose (Avicel) 100 grams 

Sodium dodecyl sulfate 5 grams 

Hydrogenated vegetable oil (Sterotex) 1 5 grams 

Coating: 

Methyl cellulose (Methocel 60 HG) 10 grams 

Ethyl cellulose (Ethocel 22 cps) 5 grams 

1 A3-propanetriol 2.5 milliliters 

Polyethylene glycol 6000 10 grams 
Concentrated colour suspension 

(Opaspray K-1-2109) 30 milliliters 

Polyvinylpyrrolidone (Povidone) 5 grams 

Magnesium octadecanoate 2.5 grams 



Preparation of tablet core: A mixture of the A.I., the lactose and the starch was '^j'J^^^®" 
thereafter humidified with a solution of the sodium dodecyl sulfate and the PO^Vy^^y^PY'^''^''^^"®^^^^ 
200 milliliters of water. The wet powder was sieved, dried and sieved again. Then there 
microcrystalline cellulose and the hydrogenated vegetable oil. The whole was mixed well and compressea 

'"^"^ CoatSg: To a solution of the methyl cellulose in 75 milliliters of denaturated ^^^anol there was ^^^^ 
solution of the ethyl cellulose In 150 milliliters of dichloromethane. Then there were a^,^®^?^;?*^ 
dichloromethane and 1,2,3.propanetrtol. The polyethylene glycol was molten and ^'f 
of dichloromethane. The latter solution was added to the former and then there were added ine 
magnesium octadecanoate, the polyvinylpyrrolidone and the concentrated colour suspension ana me 
whole was homogenized. . 

The tablet cores were coated with the thus obtained mixture in a coating apparatus. 

Suppositories: Hundred suppositories each containing 3 milligrams 
dimethylphenyl)-1-(2-hydroxycyclohexyl)-4^piperidineca^ as the active ingredient were prepareo 

from the following formulations: 



ss 



60 



A.I. 

2,3-dihydroxybutanedioic acid 
Polyethylene glycol 400 
Surfactant (Span) 



0.3 grams 
3 grams 
25 milliliters 
12 grams 



Triglycerides (Witepsol 555) q.s. ad 300 grams 
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The A.I. was dissolved in a solution of the 2^^lhydroxybutanedioic acid in polyethylene 9*Y^' 
The surfactant and the triglycerides were molten together. The latter mixture was mixed weU with tne 
former solution. The thus obtained mixture was poured onto moulds at a temperature of 37—38^ to form 

Although th^ of the active ingredient to be administered may vary within rather wide Hmites 

depending upon the particular circumstances daily doses of from 0.005 mg to about 1 mg per kg of Doay 
weight administered once or repeatedly, are in general satisfactory. 

The following examples are intended to Illustrate and not to limit the scope of the present Invention. 
Unless otherwise stated all parts therein are by weight 

(A) Preparation of Intermediates: 

Example 1 -a 

A mixture of 73.5 parts of 2,6-dimethyl-4-nitrobenzenamine and 180 parts of formic add was stirred 
and refluxed for 5 hours. After cooling, the whole was stirred till room temperature. The mixture was 
poured into crushed ice. The precipitated product was filtered off and crystallized from 2-propanol. It was 
filtered off again and dried in vacuo at SO^C, yielding 623 parts (73%) of yV^2,6-dimethyl-4^itrophenyl)- 
formamide (intermediate 1). ^ ^ e •^^ae 

A mixture of 30 parts of /V-(2,6-dimethyl-4-nitrophenyl)formamide and 400 parts of methanol was 
hydrogenated at normal pressure and at room temperature with 2 parts of palladium-OMharc»al catelysl 
10% After the calculated amount of hydrogen was taken up, the catalyst was filtered off and the proauci 
was allowed to crystallize. The precipitated product was stirred in warm 2.methoxyettianol. The whole was 
filtered and the filtrate was evaporated. The residue was crystallized from 400 parts of n^ettja»J9 • ^rje 
product was filtered off (the filtrate was set aside) and dried, yielding a first fraction of 16.4 parts (66%) ot /v- 
(4.amino-2,6-dimethylphenyl)formamide. The filtrate, which was set aside (see above), was concentratea. 
The concentrate was allowed to crystallize. The product was filtered off and dried, yielding a se^nd 
fraction of 7.2 parts (29%) of /V-(4-amino-2,6-dimethYlphenyI)formamide; mp. 233.4^ (intermediate Z). 

A mixture of 23 parts of poly(oxymethylene), 23 parts of A/-(4-amino-2,6-dimethyIphenyl)formamide, 2 
parts of a solution of thiophene in methanol 4% and 540 parts of 2-methoxyethanol was hydrogenated at 
normal pressure and at 70X with 3 parts of palladiunw}n-charcoal catalyst 10%. After the cal^lated 
amount of hydrogen was taken up, 10 parts of acetic acid were added and the catalyst was filtered off- The 
filtrate was evaporated, the residue was taken up in water and treated with a 50% sodium hydroxiae 
solution. The precipitated product was filtered off and crystallized from methanol. The product was filterea 
off and dried, yielding a first fraction of 16.61 parts of /V-l4-(dimethylamlno)-2,6<Jimcthylphenyllfonm- 

^""'iTie mother-liquor (methanol-filtrate) was evaporated and the residue was stirred 2,2'-oxy- 
bispropane. The product was filtered off and dried, yielding a second fraction of 4.06 parts of /V-I4^di- 
methylamino)-2,6-dlmethylpheny!]formamide; m.p. 21 6.3X (intermediate 3). ^ 

A mixture of 3 parts of /V-[4-{dimethylamino)-2,6-dimethylphenyI]formamide and 50 Pa^s of a 
hydrochloric acid solution IN was stirred and refluxed for 1 hour. After cooling, the whole was treated wi^ 
a sodium hydroxide solution 50%. The product was extracted twice with dichloromethane. The organic 
layer was washed once with water, dried, filtered and evaporated. The residue was taken up in methyl- 
benzene and the whole was evaporated again, yielding 2.4 parts (93%) of A^'/A'A5-tetramethyl.lA 
benzenediamine as a residue (intermediate 4). 

Example 2 

To a stirred suspension of 100 parts of yV-(4-hydroxy-2,6-dimethylphenyl)formamide in 1200 parts of 2- 
propanone were added portionwise 124.3 parts of potassium carbonate. 75.7 Parts of dimethylsulfate were 
added. Upon completion, stirring was continued overnight at reflux. The whole was filtered while hot and 
the filtrate was evaporated. The residue was crystallized from acetonitrile. After cooling, the product was 
filtered off and dried, yielding 62.4 parts (58%) of yv.(4-methoxy.2,6-dlmethylphenyl)formamide 

''"^^A^mfxture^of 18.5 parts of /V-(4-methoxy-2,6-dimethylphenyl)formamide, 55.16 parts of At/V-diethyl- 
ethanamlne and 377 parts of dichloromethane was stirred and refluxed. A solution of 21.61 parts of tn- 
chloromethyl carbonochloridate in 104 parts of dichloromethane was added dropwise, during a period of 2 
hours. The whole was stirred and refluxed for 30 minutes. After cooling, the mixture was washed three 
times with a sodium carbonate solution 10%, dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using methylbenzene as eluent. The first fraction was collected and 
the eluent was evaporated. The residue was crystallised from petroleumether. The product was filtered off 
and dried, yielding 8.2 parts (49%) of 2-lsocyano-5-methoxy-1,3-dimethylbenzene (intermediate 6). 

Example 3 

To a stirred and cooled (OX) mixture of 5 parts of 2-aminocyclohexanol, 5.3 parts of sodium carbonate 
and 180 parts of sodium carbonate were added dropwise 9.7 parts of 2-chloroacetyl chloride at a 
temperature between 0 and S^'C. The reaction mixture was allowed to reach slowly room temperature and 
50 parts of water were added. The layers were separated. The organic phase was dried, filtered and 
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evaporated. The residue was purified by filtration over silica gel using a mixture of trichlorometliane and 
methanol (90:10 by volume) as eluent The pure fractions were collected and the f^^PSSnS 
and the residue was crystallized from 2^'-oxybispropane. The product was ffltered off and dried, yielding o 
parts (61%) of tren»-2-chloro-/V-(2-hydroxycyclohexyl)acetamide; mp. 121.3^ (intermediate 7». 

Example 4 

To a stirred solution of 9.2 parts of <ra/is-2-[(diethylamino)methyl]cyclohexanol In 45 pa^s of tetra- 
hydrofuren were added portiom(»ise 2.4 parts of a sodium hydride dispersion 50%. Upo" co"^P»^^^^^^^ 
stirring was continued for 1 .30 hours at reflux. After cooling to O-C, 5.85 parts of methanesuKonylchlonde 
were added dropwise at a temperature below 10^ (exothermic reaction). Upon rompletion, v«s 
continued for 2 hours. After cooling to 0^. the reaction mixture was decomposed by the <>roP)J"se aoaroon 
of water. The product was extracted with 1,1'-oxybisethane. The organic layer was washed w*"^^ 
dried, fittered and evaporated. The residual oil was purified by column chromatography over srticagw 
using a mixture of trichloromethane and methanol (90:10 by volume) as eluent The pure ^'^^.'^ 
conned. The eluent was evaporated, yielding 6.9 parts (90.4%) of «r9ns-2-((diethylamino)methyl]cyclo- 
hexanol methanesulfonate (ester) as an oily residue (intermediate 8). 

Example 5 

To a stirred mixture of 197.3 parts of A/-(phenylmethyl)benzenemethanamine and 3 parts ojJ^S^f.'' ^fter 
added dropwise 92.5 parts of (chloromethyl)oxirane at -S»C (exothermic reaction: temp, nses to ^'^l; ™ 
stirring for 4 hours at VC, the mixture was allovvred to reach room temperature and s^m^Q ^f 
over week-end at room temperature. Then there were added 1440 parts of tetrahydrofuran and 110 pa^ of 
a sodium methoxide solution 30% and the whole was stirred overnight at ^o"" temperature. 400 pbto or 
water were added and the layers were separated. The organic phase was washed w«h water, dned, fitterefl 
and evaporated, yielding 153.8 parts (100%) of /V,/V-bis(phenylmethyl)oxir8nemethanamine as an oiiy 
residue, (intermediate 9). 

Example 6 i o 

To a stirred mixture of 25 parts of HS-butenyDoxymethyllbenzene and 390 parts °t ^^^''SI^'Tjfri ^1 
were added portionwise 18.49 parts of sodium hydrogen cartjonate. The vvhole was cooled *?5 C anajw.» 
parts of 3-chlorobenzenecarboperoxoic acid were added portionwise quicldy. Upon <»'"P^°"'!?'2?^^ 
was continued first for 30 minutes in an ice-bath and then overnight at room temperature. TJjf P^e«P'«^ 
was filtered off and washed thoroughly with dichloromethane. The filtrate was washed s"«»ssivelY twe 
times with 1 00 parts of a saturated sodium sulfite solution, five times with 100 parts of a satarated sodoim 
carbonate solution, twice with 200 parts of a sodium hydroxide solution 2.5% and twice with 200 pa^ m 
water. The organic layer was dried, filtered and evaporated. The residue was P""«e2JJy !^dtte 
chromatography over silica gel using trichloromethane as eluent. The pure f racttons were 'fJ^^^^J'"^, 
eluent was evaporated. The residue was evaporated with methylbenzene, yielding 24 parts (80%) or 
(phenylmethoxy)ethylloxlrane as a residue, (intermediate 10). . n « residue 

In a similar manner there was also prepared: methyl t2.(phenYlmethoxy)ethylJoxirane as a residue 

40 (intermediate 11). . _ 

Example 7 

39 Parts of trans 2-[(phenylmethyl)amino]cyclopentanol were suspended in 100 parts of cya"°"l?^^?! 
while cooling in an ice bath. Then there were added successively 60.3 parts of t"phenylphosphine, 60 pare 
of cyanomethane. 31.2 parts of tetrachloromethane and 20.6 parts of /V,/V-diethyiethanamine <endothermic 
reaction). The whole was stirred for 8 hours at ±8»C. After standing ovemightin an ice box, the reaction 
mixture was filtered and the filter cake was washed with cold cyanomethane. The filtrate was evaporawa. 
175 Parts of petroleumether were added and the whole wras evaporated again. The residue was sbn-ed tor d 
minutes, filtered and the filtrate was evaporated. The residue was distilled, yielding 29.8 parts (84%) of e- 
(phenylmethyl)-6-a2abicyclo[3.1.0]hexane; bp. 71— 86'C at 0.5 mm pressure, (intermediate 12). 

Examples . 
A mixture of 100 parts of 4-(methylamino)-1-(phenylmethyl)-4.piperidlnecarboxamide and 1000 pare 
of a concentrate hydrochloric acid solution was stirred and refluxed for 24 hours. The ff^'^^^^J^^'f^^Z 
evaporated. The residual oil was crystallized from 250 parts of hydrochloric acid solution 6N. The solKi 
product was recrystallized from 200 parts of hydrochloric acid solution 6N, yielding 58 parts ot 
(methYlamino)-1-(phenylmethYl)-4-piperidinecarboxylate; mp 146— 255X (dec), (intermediate 13). 

A solution of 101.7 parts of 4-(methylamino)-1-(phenylmethyl)-4-pipendmecart)oxylic acia 
dihydrochloride in 300 parts of water was alkalized with ammonium hydroxide till the formed precipitare 
dissolved again. The solution was neutralized with acetic acid. After cooling, the precipitated Proa"« 
filtered off and dried in vacuo at UOfC. yielding 49.8 parts, of 4-(methylamino)-1-(phenylmethyl)-4- 
piperidinecarboxylic acid; mp 272"C (intermediate 14). ^ ^ ^ „«Hi.,m 

A solution of 4-(methylamino)-1-(phenylmethyl)-4-piperidlnecarboxylic acid and 22 parts ot f od urn 
hydroxide in 700 parts of water was hydrogenated at normal pressure and at 30^ with 5 parts of Pa»adium- 
on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the catelyst was W^ea 
off and washed with water. From the filtrate, the layers were separated. The aqueous phase was 
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evaporated, yielding 89.7 parts of sodium 4-(methylamino)-4i>iperidlnecarboxylate as a residue. 

''"**gOPaIte of sodium 4-<methylaminoM-piperidinecarboxylate were dissolved in a mixture of 1200 parte 
of water and 2 parts of sodium hydroxide. Then there were still added 20 partscrf sodium hydrowde. The 

5 resulting solution was diluted with 108 parts of tetrahydrofuran and «»p'«' ^ 5^- While sdrnng, therewas 
added dropwise, during a 1 .50 hours-period, a solution of 89.7 parts of (phenylmethyl) carbonochtondate m 
162 parte of tetrahydrofuran at a temperature below 10^. Upon .sompletion. stimng wm continued for 3.50 
houre in an ice-bath at a temperature below 10^ The reaction mixture vws wjashed three times wiUiT^ 
oxyblsethane. The aqueous phase was neutralized with acetic acid. The precipitated product was ffltwed 

M off, washed with water and dried, yielding 108 parts (74%) of 4-(methylam.no)-1-{phenylmethoxycarbonyl)- 
4-plperidinecarboxylic acid; mp >250°C (Intermediate 16). . . , , u j _u. ..o,K«n«i\.^ 

Throuflh a stirred suspension of 107 parts of 4-{methylamino)-Hphenylmethoxyca^nyl)^ 
piperidlnecarboxylic acid In 1500 parts of 1 Adioxane, gazeous cartjonlc dichloride was bubbled fii^for 30 
minutes at room temperature and further, after heating to reflux, for 1 .75 hours at reflux temperature Jhwi 

IS drv nitroqen gas was Introduced while meantime, the mixture was allowed to cool to room temperature. 
The solvent vvas evaporated and the residue was dissolved in dimethylbenzene. The latter was e>raporat^ 
again in vacuo in a boiling water-bath, yielding 116.5 parts of (phenylmethyl) 1-methyl-2Adloxo-3-oxa-i,»- 
di828splrol4,5]decane-8-carboxylate as a residue (intermediate 17). 

20 Example 9 

A solution of 184 parts of 4-(4-morphollnyl)-1-(phenylmethyl)-4-piperidinecarboxylate In 2880 par»« 
hydrochloric acid solution 12N was stinred and refluxed for 5 days. The reaction mixture was exraporatM. 
The residue was dissolved in 1000 parts of water. The solution was first alkalized with sodium hydroxide to 
dH 7— S, washed successively three times with trichloromethane and once with l.l'-oxybisethane, ana 

25 farther allcalized with sodium hydroxide. The precipitated product vvras filtered off and crystallized from a 
mixture of water and a sodium hydroxide solution 50%. The product was filtered off and recrystallized from 
water, yielding 101.7 parts (54.6%) of sodium 4-(4-morphollnyl)-1-{phenylmethyl)-4-pipendinecart)oxylate 

(mtemediate^lS).^ ^ parts of sodium 4-(4-morphollnyl)-1-(phenylmetiiyl)-4-piperidlnecarboxylate and 100 
30 parts of hexamethylphosphoric triamide was stirred and heated to 160^ After cooling 

temperature, 1.84 parts of bromoethane were added slowly. Stirring was continued for 24 hours at room 
temperature. The reaction mixture was poured into 400 parts of water. The precipitated 
filtered off, washed thoroughly writii water and dissolved in trichlorometiiane.^e solution was wa^ed 
SreTtlmes with water, dried, filtered and evaporated, -n^eje^ld^e solidified on stirring m J2 - 
oxybispropane. The product wras filteiBd off and dried, yielding 2.08 parts (41.7%) of ettiyl 4^4- 
morphollnyl)-1-(phenylmethyl)-4.piperidlnecari30xylate; mp 76,4»C (intermediate 19). 

Example 10 

To a stirred mixture of 580 parts of 1.(phenylmethyl)-3-piperidinone in 1200 parts of dichloromethane 
were added dropwise 360 parts of ethyl carbonochloridate. Upon completion, the whole was stirred and 
refluxed for 3 hours. Then ttiere were added dropwise 353.5 parts of /V,/VKliethylethanamine and stimngat 
reflux temperature was continued overnight. The reaction mixture was cooled and washed with water.TM 
oroanic layer was separated, dried, fihered and evaporated. The residue was distilled, yielding a flrsi 
fraction of 271 parts of ethyl 3-oxo-1-piperidinecarboxylate; bp 127— 131-C at 1 mm pressure and a second 
fraction of 57 parts of ethyl 3-oxo-1-plperidinecarboxylate; bp 131— 140»C at 1—1.5 mm pressure. 

(Intermediate 20). _ , ^, 

Example 11 

To a stirred mixture of 17.1 parts of ethyl 4-oxo-1-piperidinecarboxylate and 225 parts of 
trichloromettiane wras added dropwise a solution of 16 parts of bromine in 75 parts of trichlorornetiiaiie at 
-5—0^. The trichloromethane phase was washed with ice water, dried, filtered and evaporated, yieioing 
25 carte of ethyl 3-bromo-4-oxo-1-piperidinecarboxylate as an oily residue, (intermediate 21). 

To a stirred mixture of 200 parts of sodium methanolate solution 30% and 640 parts of methanol were 
added 250 parts of ethyl 3-bromo^xo-1-plperidlnecarboxylate at about 20^:. The whole was stirred for 3 
hours at room temperature. The solvent was evaporated and Une oily residue was dissolved in W - 
oxybispropane. The solution was vrashed with water, dried, filtered and evaporated, yielding 190 parts of 
ethyl 3-hydroxy-4,4-dimethoxy-1-piperidlnecarboxylate as an oily residue, (interrnediate 22). 

To a stirred mbrture of 35 parts of ethyl 3-hydroxy-4,4-dimethoxy-1-plperidinecart)oxylate and 144 
oarts of /V./V-dimethylformamide were added portionwise 8.2 parts of sodium hydride dispersion 5U%, 
exothermic reaction (temp, rises to 30»C; cooling in a water bath was necessar/ to keep the temperature 
60 below 30°C). The whole was stin-ed for 1.50 houre at about SO'C and then it was cooled to room 
temperature. 24.1 Parte of iodomethane were added dropwise (strong exothermic reaction) while tne 
temperature was kept below 30»C. Upon completion, stirring was continued over week-end at room 
temperature. The reaction mbrture was poured onto vrater and the product was extracted with 4-methy 
pentanone. The extract was washed with water, dried, filtered and evaporated, yieldirig 35.9 parts (95.7%» 
65 of ethyl 3,4,4-trimethoxy-1-piperidinecarboxylate as an oily residue. (Intermediate 23). 
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A mixture of 56.2 parts of ethyl 3A4-trimethoxy-1-piperidinecarboxylate and 1850 P^'^J^^^ 
add solution 1% in water was stirred and refluxed for 2.50 hours. The reartion mijrture was 
tTrnperature and alkalized with sodium carbonate. The product was extracted with d'chloromejane. The 
SSart was washed with a saturated sodium chloride solution, dried, filtered and evaporated, yielding 41 .2 
parts (90.4%) of ethyl 3Hnethoxy-4-oxo-1-piperidinecarboxylate as an oily residue, (intermediate 24). 

Example 12 . 
A mixture of 321.5 parts of 4.(ethylamino)-1-(phenylmethyl)-4iJiperidinecartoxylate and seML^rteW 
a hydrochloric acid solution 12N was stirred and refluxed for 48 hours. The r^rtionmomire^^ 
concentrated to a volume of about 1000 parts. The precipitated produrt wasfiKered J^^^^ 
aside), washed with 100 parts of water and 240 parts of ethanol. and dried, yielding ^^^J:"^^^^ 
(65.2%) of 4Shylamino)-1-(phenylmethyl)-4-piperidinecari,oxylate acid dihydrochlonde 

'^"ffiSThSSU's^slde, was concentrated to a volume of 300 parts The precipHated product 
was filtered off and crystallized from 300 parts of water. After cooling to OX ^"d 'nocculaUng, the product 
was filtered off, washed with ethanol and dried, yielding a second fraction of 51 parte t";'^*'^!^ 
{ethylamino)-1-|phenylmethyl)-4.piperidinecarboxylic acid dihydrochlonde monohydrate. (intermediate 

A mixture of 330 parts of 4-(ethylamino)-1-{phenylmethyl).4-piperidinecarboxylic dih^J^oride 
monohydrate and 1800 parts of water was hydrogenated at normal pressure and at 
5 parts of palladium-on^harcoal catalyst 10%. After the calculated amount of hydrogen r«f,5^"£,n2 
catalyst was filtered off and the filtrate was evaporated, yielding 245.8 parts of 4^ethylamino)-4-piperKnne- 
carboxylic acid dihydrochlonde monohydrate as a residue, (intennediate 26). H!K«rfrochloride 

To a stirred mbcture of 245.8 parts of 4-(ethylamino)^lperidinecarbo)prl.c acid dHivJ^r^ 
monohydrate in 1800 parts of water were added 149.5 parts of sodium hydroxide foUowed^^ 
of 1080 parts of tetrahydrofuran. After cooling to S»C, 187.5 parts of (phenylmethyl) carbonc«hlond^wwe 
added dropwise during a 2 hours period. Upon completion, stirring was continued for 4 houre at^. • ne 
reaction mixture was washed twice with 350 parts l-l'-o'^ybispropane. The aqu^^ 
neutralized with acetic acid. The precipitated product was filtered off and boiled in 2(»0partsofv«^.ATOr 
cooling to about 50-C. tiie product was filtered off. washed with etiianol and dried, yielding ^ parts (78%) 
of 4-(ethylamino)-1-[{phenylmethoxy)carbonyll-4-piperidinecarboxylic acid, (intemiediate Z^'- . ^ 

Astirred solution of 153.2 parts of 4-(ethylamino)-1-l(ph€»iylmetho>cy)«rbonyll-^p.pe^^^ 
acid in 1900 of l^dioxane was heated to reflux while cartionic dichloride gas was genthnnWducea. 
Siring 2 hours, g^s carbonic dichloride was gentiy bubbled through the/efluxing sus^nston. The 
3S reaction mixture^ allowed to cool while stirring and while dry nrt^S^" ^?^uT vSs 

solvent was evaporated and tiie residue was evaporated again ""^er benzene. - Je solid^du^ was 
crystallized from 4.methyl-2-pentanone. The product was filtered off and dned, yielding 1 « F^^s 
of (phenylmethyl) i-etiiYl-2Adioxo-3K)xa-13^1azasplro[4,5ldecane-8-cart)oxylate; mp 1Z7.ff'C. 

(intermediate 28). 

4Q Example 13 ■ j«en«,rto 

To a stirred and refluxed mixture of 403 parts of ethyl 3-l{phenylmethyl)amino]butanoate and IJO^rte 
of ethanol were added dropwise 100 parts of ethyl 2-propenoate. After stirring ovemigW Jrt 
temperature, a second portion of 100 parts of ethyl propenoate were added dropwise. Uponcomplcmon, 
stirring was continued at reflux temperature for 48 hours. The reaction mixture was evaporated, y^idrng a 
45 mixture of ethyl /V42^ethoxycart)onyl)-1-metiiylethyl]-/V-(phenylmethy1)-p-alanine^ a ^ 12^ 

ethoxycarbonyl)etiiyl]-/V-(phenylmetiiyl)-P-alanlne as an oily residue. The latter was /°°JJ 
temperature together wrth 17 parts of sodium carbonate in 900 Pa^s of tnchloromettiane. Then *ere w^^^^ 
added dropwise 217 parts of ethyl carbonochloridate. Upon completion, stirring was continual overmght 
The mixture was washed with water, dried, filtered and evaporated. The residue was «ctectedv«m a 
so diluted hydrochloric acid solution. The aqueous acid phase was washed with ^'^'-oxybispro^ne. The tree 
base was liberated witii ammonium hydroxide and extracted with 2,2'-oxybispropane. The ejrtra^^^ 
washed witii water, dried, filtered and evaporated, yielding 264.5 parts of ethyl /V-I2-(ethoxycarbonyl).1 
methylethyl]-/V-(phenylmethyl)-p-alanine as a residue, (intermediate 29). oanlline and 

A mixture of 192.8 parts of ethyl /V-[2.(ethoxycarbonyl)-1-methYlethvMl-/V-(phenylmethyO-P-anili^^ 
ss 280 parts of absolute ettianol was stirred in an hydrogenation vessel. Then there were ^^ded 45 pai« ot 
hydrochloric acid solution. After cooling, 10 parts of palladium-on-charcoal catalyst 5% were added and the 
whole was shaken at room temperature while one equivalent of hydrogen was f^l^en up. _Je Mta^y^ w^^^^^ 
filtered off and tiie filtrate was evaporated, yielding 150 parts of ethyl /V-t2-(ethoxYcarbonyin 
methylethyll-p-alanine hydrochloride as an oily residue. (Intermediate 30). ««„artsof 
60 To a stirred mixture of 105 parts of ethyl /V-[2.(ethoxycarbonyl)-1-methylethylJ.p-alanine. ^P^"^ 
/V,/V-diethylethanamine and 1200 parts of trichioromethane were added dropwise 61.4 Parte «J J^J" 
carbonochloridate at room temperature. Stirring at room temperature was continued overnight. Tn^^ 
reaction mixture was evaporated. Water was added to the residue and the product was extracted wrth z,z 
oxybispropane. The extract was dried, filtered and evaporated, yielding 114 paite of etnyi 
65 t(ethoxycarbonyl)[2-{ethoxycarbonyl)ethyllamino]butanoate as a residue, (intermediate 31 j. 
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To a stirred sodium ethoxide solution, previously prepared starting from 9.5 parte ^ ^di""* "jf 
narts of ethanol were added 225 parts of dimethylbenzene. The ethanol was distilled off. To the resioue 
^^a^£ !^^^a^^J^ parts of ethyl 3-l(ethoxycarbonyl>l2-(ethoxy« 
SS^oateand^paits of dimethylbenzene while heating at110-12(rc and while ethanol^ 
att. Upon completion, stirring while heating at 11(H-12(fC was ojr^nued for one hour. TT^er^^on 
nlixture was cooled and there were added 50 parts of acetic acid and 50 parts of water. A^r sfmng for a 
while the layers were separated. The organic phase was dried, flHered and evaporated, yietdmg 54 parts ot 
diethyl 2-methyl-4-oxo-1,3-piperidlnecarboxylate as a readue. (intermediate 32). 

54 Parts of diethyl 2-methyl^xo-1,3-piperidinedicarboxylate and a solution "^.^P^rtsof rt«ne*wc 
acid in 300 parts of water were stirred and refluxed for 40 hours. The reaction mixture co^w- 
product was extracted with trichlorometiiane. The extract was dried, filtered and evaporated, yiMing m 
parts of ethyl 2Hnethyl-4-oxo-1-piperidinecarboxylate as a residue. (Intermediate 33). 

Example 14 ^ « 

A mixture of 111.5 parts of ethyl 4^mino.1-(phenylmethyl)^piperidlne(arbox^^ SLfft,^ 
poly(oxymethylene), 3 parts of a solution of thiophene in methanol 4% and 480 Pf 'pPj^^Xr^he 
hydroS^ated at normal pressure and at 50^ virtth 5 parts of palladlum-on-char«|oal catelyst ^O^^rA^e 
Sated amount of hydrogen was taken up. the catalyst was 
The residue was dissolved in dichloromethane. The solution was washed with a dilute 
solution and once with water, dried, filtered and evaporated. The residue was token "P l^jne^JSnS^I- 
and the whole was evaporated again, yielding 117.9 parts (96%) of ethyl 4-(dimethylaminoH 
(ohenylmethyl)-4-piperidinecarboxylate as a residue, (intermediate 34). , ^ ^ Atm 

A mixture of 40 parts of ethyl 4Mdimethylamino)-Hphenylmethyl)-4-pipendinerartoxylateand^ 
parts of ethanol was hydrogenated at normal pressure and at SO-C with 4 parts of Pa"|*um-oiv^arcoai 
catalyst 10%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off and me 
filtrate was evaporated. The residue was taken up in methylbenzene and evaporation vras wnhnued, 
yielding 21.2 parts (76.8%) of ethyl 4-(dlmethylamino)^iperidinecartJOxylate as a residue, (intermediate 

35). c • -B 

Example 15 

A mixture of 19 parts of 7-oxabicyclo[4.1.01heptane, 21.2 parts of ethyl 4-<*methylamino)-4jpip«i*ne^ 
carboxylate, 500 parts of water and 400 parts of ethanol was stirred and refluxedfor 10 ho"re-Th«^3" 
mixture was concentrated to a volume of about 150 parts and the P''^'^^'^ '^.^^'''^J*^^ 
dichloromethane. The extract was washed with water, dried, filtered and evaporated. The 
converted Into the hydrochloride salt in 525 parts of 1,1'-oxybisethane and 2-propanol. TT^e soWont wM 
decanted and the residue was stirred in 1,1'-oxybisethane. The latter was dewnted again and tt>e r^J^w 
was crystallized from 240 parts of acetonitrile. The product was filtered off and d"ed. yielding 40.0 parts of 
ethyl oa/7S^(dimethylamino)-1-(2-hydroxycyclohexyl)-4-piperidlnecarboxylate dihydrochlonde, mp 

173.4X. Ontermediatem ^ ^ |«„s^dimethylamino)-1-(2.*vdroxycydohexyl)^ 

piperidinecarboxylate and 270 parts of tetrahydrofuran were added portionwise 4.32 parts fa sodium 
hydride dispersion 50% (slightly exotiiermic reaction). The mixture was heated to 50»C and «>o'ed again to 
room temperature. Then there were added dropwise 11.92 parts of iodomethane. "P°" ""^P'^^o"' 
whole was heated to reflux and stirring was continued for 2 hours at reflux temperature. Anothwas pa^ 
of a sodium hydride dispersion 50% was added portlonwise and the whole was heated to 
cooling to room temperature, 2.28 parts of iodomethane were added and stimng continued for 2 hours 
at reflux temperature. The reaction mixture was cooled and 200 parts of a sodium chlonde solution wjere 
added. The layers were separated and the aqueous phase was extracted witii •"ethylberKene. ine 
combined organic layera were dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol saturated with ammonia 

(95:5 by volume) as eluent „ . ^ -x- j h« 

The first fraction v««s collected and the eluent was evaporated. The residue was punfied a^in by 
column chromatography over silica gel using a mixture of trichioromettiane and methanol saturated witn 
ammonia (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated, 
yielding a first fraction of 6.26 parts of ethyl tra/»s-4-(dimethYlamino)-H2-metiioxycyclohexyi»-«- 

'''''^SrsSondfr'Son was collected and the eluent was evaporated, yielding a second fraction of 8.7 
parts of ethyl fra/7s-4-(dimethylamino)-1-(2-methoxycydohexyl)-4-piperidinecarboxylate. Total yield: 14^ 
parts (56.9%) of ethyl fra/7S-4-{dimethylamino)-1-{2-methoxycyclohexyl)-4-pipendinecartioxyiate. 
(intermediate 37). 

B. Preparation of final compounds: 
Example 16 

To a stirred and cooled (Ice batii) mixture of 18 parts of acetic acid and 80 parts of 2-propanol were 
added 32.15 parts of benzenemethanamlne. The virtiole was stirred and cooled to lO-C and 51.3 parts of 
ethyl 4-oxo-l -piperidinecarboxylate were added. After stirring for 10 minutes, 35.2 parts of 2-isooirano-1,3- 
dimethylbenzene were added and the whole was heated to reflux. Stirring was continued for 18 hours at 
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reflux temperature. The reaction mixture was evaporated, yielding 120 parts (75%) of e«iY« *- 
{acetyl(phenylmethyI)aminol-4-[[((2,6-dlmethylphenyl)amlno]carbonylH-piperidinecarboxylate as an oiiy 

residue (compound 1 ). 

In a similar manner there were also prepared: . ^ ^^tvivT 

4-(acetylethylamino)-/V-(2,6-dimethylphenyl)-1-(1-methylethyl)-4-piperidmecarboxamide; mp i\if^ 

*''^"l^yl"^acetylethylamino)-4-[l(2,6Klimethylphenyl)amino]c3rbonyll-1^ 

*'*'^Kyl"i(?cetylmethylamfno)-4-l(2-<*loro-6-mBthylphe^^^ 

(compound 4); . ... 

ethyl 4-(acetylmethyiaminoM-[(2,6-dimethylphenyl)amlnocarbonyll-3-methoxy-1-piperidme- 

carboxylate (compound 5); , ■ « • .4wt«a. 

(A+B)-methyl4-(acetylmethylamino)-M(2,6-dlmethylphenyl)-amlnocart»onyll-3-methYl-1-p«penaine- 

carboxylate (compound 6); . . . 

ethyl 4-(acetylmethylamino)-4-I(2,6-dimethylphenyl)aminocarbonyll-2-methyl-1-pipendmecarbo>cyiai9 

as a residue (compound 7); ._ . . -j- ^.,K»«uinta 

ethyl 4-(acBtylmethylamino)-4-[(4-methoxy-2-methylphenyl)ammoc8rbonyll-1-piperidinecarDOxyiaiB 

*''°"ethyr4^(acetYlmethylamino)-4-[{2-^^ 

**^'^hyl4^(acetylmethylamino)-M(5H*loro-2-methylphenyl)aminoc^ 
**^'ethyl"^(aTOtylmethylamino)-4-((2A6-trimethylphenyl)aminocarb^ 

(compound 11); and _ . . -m.^ 

ethyl 4-(acetylmethylamino)-4-[(4-methoxy-2,6-dimethylphenyl)aminocarbonyll-1-pipendine- 

carboxylate (compound 12). 

Example 17 j on 

45.5 Parts of 1,r-oxyblsethane were cooled in a 2-propanone/C02 bath at-50°C under nim>gw> 
atmosphere. Then there were added 25 parts of l-llthlumbutane at -40-5(rC. A solution of 6-57 parte or^ 
butoxy-2,6-d!methylbenzenamine in 14 parts of I.V-oxybisethane was added dropwise, ^unng a penoa ot 
30 minutes, at about -45'C. Upon completion, stirring was continued for 15 mmutes at -40'C. Aso')™o"7 
8.95 parts of ethyl 4-(dimethylamino)-1-{phenylmethyl)-4-piperidinecarboxylate n P«™ 
oxybisethane was added dropwise. during a period of 45 minutes. The whole was a'^^lf* 
room temperature and stirred overnight at this temperature. 1,1 '-Oxybisethane was distilled off^hrte^me 
same time 90 parts of tetrahydrofuran were added. The mixture was stirred and refluxed for 20 "O"^'*™' 
cooling. 8 parts of 2-propanol and water were added. The layers were separated. The aqueous pn^ w^ 
extracted with dichloromethane. The combined organic layers were dried, filtered and evaporatea. ine 
residue was purified by column chromatography over silica gel using a mixture of t"=*''°';?"]f 
methanol, saturated with ammonia. (95:5 by volume) as eluent The first fraction was coHectMl and me 
eluent was evaporated. The residue was crystallized from 2,2'-oxybispropane. The product wafJ'^J®"^ 
and dried, yielding 4.03 parts (30%) of /V^44)utoxy.2,6K«methylphenyl)-4^dimethylammoH- 
(phenylmethyl)-4-piperldinecarboxyamide; mp 19S°C. (compound 13). 

In a similar manner there were also prepared: . ^ i,i.>aB<> 

4-(dimethylamino)-1-(phenylmethyl)-/V.[3.(trifluoromethyl)phenyll-4-pipendinecari30xyamideas8 

residue; (compound 14) x jt • 

4-(dimethylamino-/V-l4-{dimethylamino)-2,6-dimethYlphenyl]-1^phenylmet^^^ 

carboxamldemp196.8*C; (compound 15) . 
/V-(3-bromo-2,6-dlmethylphenyl)-4-(dimethy1amino)0-(phenylmethyl)-4-pipen 

(compou^^^ 

rrans-4.{dimethylamfno./V-(2,6KJimethylphenyl)-1-{m8thoxycyclohexyl)-4.pipen 
131. 5*C. (compound 18). 

Example 18 

A mixture of 31.8 parts of (phenylmethyl) 1.methyl-2,4^ioxo-3-oxa.1,8-diazaspirot431decan^ 
carboxylate and 36.3 parts of 2,6-dimethylbenzenamine was stirred for 48 liours at 160X. The reaction 
mixture was purified by columnn^hromatography over silica gel using a mixture of trichloromethane ana 
methanol (98:2 by volume) as eluent. The pure fractions were collected and the eluent was evaporatea. i ne 
residue was suspended in petroleumether. The product was filtered off and crystallized Trom 
petroleumether, yielding 22.6 parts of (phenylmethyl) 4.[{2,6-dimethylphenyl)aminocarbonylJ-4. 
(methylamino)-l-piperidlnecarboxylate; mp 156.8**C. (compound 19). 

In a similar manner there were also prepared: 

(phenylmethyl 4.(methylamino)-4-(phenylaminocarbonyl)-1-piperidinecarboxylate as a residue; 

(compound 20) and » . .j- 

(phenylmethyl) 4-[I(5-chloro-2-methylphenyl)aminolcarbonyll-4-{ethylamino)-1-piperidine- 

carboxylate; mp 1 25.0X. (compound 21 ). 



27 



to 



IS 



EP 0121 972 B1 

Example 19 



A mixture of 4 parts of A^^4^utoxy.2,6-SthylphenylWdimethylamin^ 

eSpSSSd. T?ie residue was crystallized from acetonltrile. The P™f "«.«a«fiHere<^off a^ne^^^ 
^2 pa^ (70.5%) of /V^4-butV2,6-dlmethYlphenyl)^dImethYlamino)-H>'pend»necarbox8mide. mp 

19(rC. (compound 22). 

4Mdlmethylarnlno)./V.[4^dimethylamlno)-2^dlmethylpheiiyll-4i)ipen^^^ hemlhydrate 
T^!3y°Shen^aimorpholln^^^ as a residue, (compouml 25). 



A mixture of 6.56 parts of A^-(3-bromo-2.6Klimetliylpheriyl)^imethvlainino)-Mphenyii^^ 
DloeridC^L^rboxamide, 2.17 parts of ethyl carbonochloridate and 135 parts of benzene was storredwj 
9 SSed IS? aS ho^rs. The reaction mixture was cooled and evaporated The residue was pu^ed by 
SSSSi chromatography over silica gel using a mixture of trichloromethane and -^^ethanol IjJ 
SSm!) as eluent The pure fractions were collected and the eluent was evaporated, yieldmg 6.5 parts of 
S72[S-bromUwLethylph8nyl)aminocarbonyll^^^^ 

oily residue, (compound 26). 
5 Example 21 . , , «_ 

To a stirred solution of 112.9 parts of ethyl 4-lacetyl(phenylmethyl)arrjinol-4JH2j^ 
dimethylphenyl)aminolcarbonyl]-1-piperidlnecart,oxylale in 640 parts of 2-pro^^^ 
of potassium hydroxide and the whole was heated to reflux. Stimng was 

temperature. The reaction mixture was evaporated, the residue was taten up in 800 parts <>* waterand TO 
» remSining 2-propanol was evaporated. The mixture was stirred for 30 minutes in a b°i'no water-battu^ 
Sg tJ 10°C, the product was extracted twice wrth 520 parts of dichloromethane. The con^bined «*3^ 
were washed with 200 parts of water, dried, filtered and evaporated. The residue was P"rWed tojnce by 
column chromatography over silica gel using first a mixture of trichloromethane and '"e^anol (TO.10 oy 
S lume) and then I mixture of trichloromethane and methanol (90:10 by volume) satu rated with aiT«rnon«. 
35 as Suent The pure fractions were collected and the eluent was eva,K,rated. The residue was sus^nded 
twice in 70 par^ of 1.1'-oxyblsethane.The latter was decanted. The solid residue was driedjjulvenz^ 
tended again in 140 parts of 1.1'K)xybiselhane. The product was filtered off and dned, Y'e'd«n9 3^4 
parte (43%) of /V-(2.6-dimethyIphenyl)-4-I(phenylmethyl)aminolwH)iperidinecarboxamide; mp 132Jf^ 

(compound 27). 

40 In a similar manner there were also prepared: /,„.„,„..„h otA 

/V-(2,6-dimethylphenyl)-4-(ethylamino)-4-piperidinecart>oxamide; mp 140^; (compour^ »l 
/V-(2-chloro-6-methylphenyl)-4-(methylamino)-4-piperidinecarboxamide; (compound 29) 
/V^2,6-dimethylphenyl)-3-methoxy-4-(methylamino)-4.piperidinecarboxamide; (compound TO) a^^^ 

(A)-/V-(2,6^imethylphenyl)-3-methyl-4-(methylamino)^pipridinecarbo)^ 
45 )v44-methoxy-2-methylphenyl)-4-{methylamino)-4-piperidinecart30xamide; mp 85.8»C; (compoundSZ) 
/V-(2-methoxyphenyl)-4.(methylamino)-4-piperidinecarboxamide as a residue; (compound 33) 
/V.(5-chloro-2-methylphenyl)-4-{methylamino)^piperidinecart)oxamide as a residue; t<»"\P°""d **' 
yV-(4-methoxy-2,6-dimethylphenyl)-4-(methylamino)-4ijiperidinecarboxamide; (compound 35) and 
/V.(3-bromo-2,6-dimethylphenyl)-4-(dimethylamlno)-4.piperidinecart30xamide as a residue. 

so (compound 36). ^ ^ 

A mixture of 70.1 parts of ethyl 4-(acetylmethylamino).4-[(2,6-dlmethylphenyl)amInocart)onyll-2. 
methyl-1-piperidinecarboxylate, 75 parts of potassium hydroxide and 200 parts of 2-propanol was sbnwl 
and refluxed for 24 hours. The reaction mixture was evaporated, the residue was taken up twice m water 

S5 and the whole was evaporated each time till all traces of 2-propanol were removed. The product w«s 
extracted twice with dichloromethane. The extract was washed with water, dried, filtered a"d evaporaiea. 
The residue was purified by column chromatography over silica gel using a mixture of trichlorometnane 
and methanol (94:6 by volume) as eluent. •« j u.. 

The firet fraction was collected and the eluent was evaporated. The residue was further puntied oy 

60 column-chromatography over silica gel urfng a mbcture of trichloromethane and methanol (9?i» 
volume) as eluent. The pure fraction was collected and the eluent was evaporated. The residue so'idifled in 
2,2'-oxybispropane. The product was filtered off and dried, yielding a first fraction of 11.3 parts of 1-acetyl- 
/V-(2,6-dimethylphenyl)-2-methyl-4-(methylamino)-4-piperidinecart)oxamide; nip 172^. ^ , „ « 

The second fraction was collected and the eluent was evaporated, yielding 25.9 parts of l-acrtyl-w-t^o- 

65 dimethylphenyl)-2-methyl-4-(methylamlno)-4-piperidinecari3oxamide as a residue, (compound 37). 
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A mixture of 30 parts of 1-acetyl-/V-{2.6^imethylphenyl)-2Hnethyl^methv1ami^^^ 
carboxamSe and 300 parts of hydrochloric add solution 6N was stirred and "^f^ *f ^ JJ'SwS 
S!Son mixture was cooled and alkalized with ammonium hydrox.de. The product was «J«^,^ 
STd^dToromethane. The combined organic phases (combined aqueous phases were setasde) were 
IlSielrwnh a small amount of water, dried, filtered and evaporated. The residue was crystal i»l«o^ 
a^Sftrite Yielding a first fraction of 3.27 parts of /V^2.6^imethylphenyl)-2-methyl-4-{meJylamim^^ 
pSSne^Soxam We. The combined aqueous phases which were set aside (see ^ ^Tf/^"^^' 
Tte rS^idue was taken up in dichloromethane. The formed precipitete was ^^f^d off and the 
evaoorated The residue was purified by column chromatography over silica gel using a torture ox 
3ommeth?ne and methanof saturated with ammonia (93:7 by volume^ as ^^l^\V;^^Sj^Z 
were collected and the eluent was evaporated. The residue was crystel i»d ^f/^ f^.^S^PolSdlnel 
JSding a second fraction of 8.8 parts of /v-(2.6^imethylphenyl)-2-methyl-4-(methylaminoM-pipendine- 

carboxamlde. Total yield: 12.07 parts, (compound 38). 



To a stirred mixture of 47 parts of Ar^2,6-dimethylphenyl)-4.(ethylam.no w^piperidi^^^^^ 
750 pirts of trichloromethane vi«r« added 35 parts of 'V-'V-diethylethanamine. After cool.r^to^ 
was added dropwise. during a 1 hour-period, a solution of 30.5 parts of (phenylmethyl) carbonoch^ate 
parts of trichloromethane at about 5'C. Upon completion, stlrrir^ was ~ntm"ed 1 hour wrth^ 
Se-ba?h. The reaction mixture was washed with 200 parts of water The <»^98?'« ^i^J^Jf^^ 
and evaporated. The residue solidified on triturating in 140 parts .2^ -o'S^'tP'^P*^ . J^«s^SdSff 
fihered off and crystallized from 240 parts of acetonitrile. After cooling to 0-C, the P~^"«*,^«!2£^M- 
and dried, yielding 55.7 parts (80%) of (phenylmethyl) 4.ll(2.6Klimethylphenyl)aminolcarbonyl?4- 
(ethylamino)-1-pip8ridinecarboxamide; mp 149.5''C (compound 39). 

In a similar manner there were also prepared: . ^ • _- i ntnartdfna- 

(A)-(phenylmethyl)4.[(2,6Kfimethylphenyl)amlnocart)onyl]-3-methyM-(methylamino)^ 

carboxvlate; mp 149,1''C (compound 40); . , , \ i 

(phenylmethyl)4-((2.6-dimethylphenyl)aminocarbonyll-3-methoxy-4-(methylamino)-l- 

piperidinecarboxylate;mp149.6X (compound 41); ti.«io«,!««l i 

(phenylmethyl) 4-[(2-chloro-6-methylphenyl)aminocart>onyl]-4-(methylaminoH- 

''''"(ptSS^^^^ 

'^''(°5i?;iSr4-"iiS^^ 
"*(XV'mSi;^)2^i^^^^^^^^ 

*^'^(ShS?yTrSX»M(5-chloro-2-me^^^ 

"^'Tp'SiiVTmX^m^^^^^^ 

***T°en?imX?)4-I(4-methoxy-2.6<limethylphenyl)amino« 
carboxylate mp 134.9"C (compound 48). 

To a stirred mixture of 9.6 parts ^r(phli?ylmethyl) *-<djnnethylamino)^^^^ 
meth^phenyDamln^carbonylH-plperidinecarboxylate and 180 parts °^ ^-'^l^^^^^^^,'^^^'^ ^^r^ 
added ?ortionwise, during a period of 10 minutes, 1.23 parts of a sodium hydride ^'^Pf 'Jg"" 
completion, stirring was continued for 10 minutes at SO-C After cooling, to room ^ef^Pf/^i^^^'J^^^^ 
todomethane weri added dropv^se. Upon completion, the whole was stirred for Shours at room 
temperature. The reaction mixture was evaporated. Water was added to t^' JJ^ P^°l;'=irTed 
exacted twice with dichloromethane. The combined organic layers were w«*hed <>nce wrth 
?UeTed and evaporated. The residue was purified three times by column <^^\°'r^^'^P^Z^^^^X 
using a mixture of trichloromethane and methanol (99:1 yo^ume) as eluent TTi^^ 

collMrted and the eluent was evaporated with methylbenzene. yielding 2.7 parts i^/'ifJ^JPl^"^^^ a 
(dimethylamino)^l(4-methoxy-2-methylphenyl)methylamino-carbonyll-1-piperidinecarboxylate as 

residue, (compound 49). 

To a stirred and cooled (O-C) mixture ^pa^ts of (phenylmethyl) *-«2'6;d>njethylph^^^^^^^ 

aminocarbonyll-4-(methylamino-1-piperidinecarboxylate and 90 parts of anhydrous methylbenze^^^^ 
added dropwise 8 parts of acetic acid anhydride at a temperature between 5 and 10-C. Upon co^^P'^^^^' 
stirring was continued for 1 hour. The reaction mixture was washed with 200 parts of ^^.^ 
phase was dried, filtered and evaporated. The residue was teken up in •?je^*^Ylbe"zene an^^^^ 
; evaporated again. The residue was crystallized from 240 parts of acetonitrile. The product was filterefl orr 
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and dried, yielding 36.6 parts (80%) of (phenylmethyl) iMacetylmethylamino)-4-[(2,6-dimethylphenyl)- 
aminocarbonyll-1-piperidinecarboxylate (compound 50). 

5 To a stirred and hot (5(^-55^0 solution^'s^pJrts of (phenylmethyl) ^l^^.e^J^^SJ*'^^ 
amlnocarbonyl]-4-(methylamino)-1-piperidlnecarboxylate in 81.9 parts of acetic aod v««jB added 
poiionwise, during a 30 minutes-period, 4.0 parts of sodium borohydride. Upon completion, s^ns/^ 
Sn5n3 for 3 hoGrs at 50-55-C. The reaction mixture was cooled and poured ^^"j]! 
wwaltelizedwith sodium hydroxide and the product was extracted wfth dichloromethane.Theertrartw^ 

10 S^hed Sth water, dried, filtered and evaporated. The residue was crystallized from ^^nethyW- 
SSmonTyieSlng 6.6 parts (69.5%) of (phenylmethyl) 4-l(2,6Klimethylphenyl)ammocarbonylH^ethyl- 
methylamino)-1-piperidinecarbo)cylate; mp m.TC (compound 51). 

Following the same procedure there were also prepared: . . , . -a^ 

/V-(2,6-dimethylphenyl)-4-Cethyl(phenylmethyl)aminol-1-(1-methylethyl)-4-piperidmecarboxamiae 

IS <"=°'^°'j^^^^j^J;^.j^jjj^^2,6-dimethylphenyl)-1^ ""P '•77.6°C 

^*^'"l^c'ii?ntyl-4-{diethylamlno)-AM2,6Klimethylphenyl)-4-piperidm mp 193.2^ 

20 **'°'^phenylSethyi)4-(diethylamino)-4.Il(2,6-dimethylphenyl)amin^^ 

mp219.0'C (compound 55); and ^ , . ^ . . », . -j. « 

(phenylmethyl) 4-l[(5H*loro-2-methylphenyl)aminolcarbonyll-4-(dlethylammo)-1 -pipendme- 

carboxyiate; mp 137.3°C (compound 56). 

25 Example 27 . 

A mixture of 8.03 parts of a fomialdehyde solution 40% in water, 14 parts of a sulfuric acid solutionSM 
and 54 parts of tetrahydrofuran was stirred under nitrogen atmosphere at ICC. A suspeireion of 53 
sodium borohydride and 11.5 parts of (phenylmethyl) '^H2.6^methylphenyl)ammocaIborlyll^etfw^ 
4-(methylamino)-1-piperidinecarboxylate in 54 parts of tetrahydrofuran was added PW«onw«e 

30 Exothermic reaction" the temperature rose to about 25-30^). When one half of the suspenston 
added 14 parts of a sulfuric acid solution 3M were added. After complete addition, another pofo" <»/ 
parts of a sulfuric acid solution 3M was added and the whole was stirred for 3 hours at rooj;" ^emperanire. 
50 Parts of water were added and the whole was treated with a sodium hydroxide solution. After stimng ror 
5 minutes, the layers were separated. The aqueous phase was extracted wi£i dicliloromethan^ i ne 

3s organic layer was evaporated. The residue was dissoWed in dichloromethane. The solution was wrashea 
with water, dried, filtered and evaporated. The residue was cr/stallized from acetonitrile, yielding 
(83.2%) of (phenylmethyl) 4-(dimethylamino)-4-l(2,6-dlmethylphenyl)ammocarbonyll-3-methoxy-i- 
• plperidinecarboxylate; mp 182.1*^ (compound 57). 

In a similar manner there were also prepared: . . .j. 

40 (phenylmethyl) 4-[(2-chloro-6-methylphenyl)aminocarbonyl]-4-(dimethYlamino)-1-pipendine- 

carboxylate; mp228.4'*C (compound 58); ^j. i 

(AHphenylmethyl)4-(dimethylamlno)-H(2.6-dlmethylphenyl)amlnocarbonyl]-3-methyl-1-plpendine- 

carboxylate (compound 59); and ..w ■ * • 

(phenylmethyl) 4-(dimethylamino)-4-l(2,6-dlmettlylphenyl)amlnocarbonyl^2-methy^1-plpe^dIne- 

« carboxylate (compound 60). 

Example 28 

A mixture of 16.6 parts of (phenylmethyl) 4-[(2,6<lim«hylphenyl)aminocartonyll-4-(methYlamino)-v 
piperidinecarijoxylate and 193.8 parts of lodomethane was stirred and reAuxed for 10 hours. 
so mixture was evaporated. The residue was taken up in methylbenzene and the latter ^a^ eyaP°':^?f^,f 
The residue was taken up in dichloromethane and alkaline water and the v»hole was stjrred till all soW 
enters solution. The organic phase was separated, dried, filtered and evaporated. The rea^ue .^^ 
cSlized twice from 4.methyI-2-pentanone, yielding 6.4 parts (37.2%) of (Pheny'|"«*Y;..„^ 
{dimethylamino)-4.[(2,6-dimethylphenyl)aminocariDonyll-1-piperidinecarboxylate; mp 232.5 C (compouna 

ss 61). 

In a similar manner there was also prepared: . . w •* - » roeMna 

(phenylmethyl) 4-(dimethylamino)-4^phenylamlnocarbonyl)-1-piperidinecarboxylate as a resioue 

(compound 62). . ^ 

Example 29 ^ n a 

60 A mixture of 20.5 parts of (phenylmethyl) 4-l(4-methoxy-2.methylphenyl)aminocart)onyH-4- 
(methylamino)-1-piperidinecari5oxylate, 9.6 parts of methyl 4-methylbenzenesulfonate, 9.1 Pfrts ©t 
potassium carbonate and 360 parts of 4-methyl-2-pentanone was stirred and refluxed for 2 hours. Anotner 
portion of 9.6 parts of methyl 4-methylbenzenesulfonate and 9.1 parts of potassium carironate was adoea 
and stirring at reflux was continued for 6 hours. The reaction mixture was cooled, water was added ana "je 

65 layers were separated. The organic phase was washed with water, dried, filtered and evaporated, me 
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residue was purified by column chromatography over silica gel using a mixture of *richloromethane and 
me^anol (96:4 by volume) as eluent. The first fraction was coHected and the eluent ^^.^^^^^"^^^^ 
residue was stirred in 2,2'-oxybispropane. The product was filtered .off and dned, y'«'d'"9 J™ 
(52.1%) of (phenylmethyl) 4.(dimethylamlno)-4-I(4-methoKy-2-methYlphenyl)amlnocarbonyl]-1-pipename- 

carboxylate; mp 141.2°C (compound 63). 

In aslmilarmannertherewere also prepared: j-^^^^rhrtwiate 
(phenylmethyl)4-(dimethYlamlno)-4.(I(2-methoxyphenyl)ammo]-carbonyll-1-pipendmecarboxyiate 

'"''lSeS>^'*Y°)4^5^hloro-2-^ethylphenYl)am 
"X'^JnylSWSim^h^^ 

**'°TheJylmithyl)4-{dimethylamino)-4-[(4-methoxy-2,6-dimethylphenyl)ami^ 
carboxyiate mp 208.2°C (compound 67). 

A mbtture of 9.3 parts of (phenylmethyl) 4^diSyIamlno)-4-[(2.6^imethylphenyl)an^^^ 
methoxy-1-piperidinecarboxylate and 200 parts of methanol was hydrogenated at "O'T'a' P^*"!® f 
room temperature with 2 parts of palladlumH>n^arcoal catalyst 10%. After the ^}^^J^°^''IZ 
hydrogen was taken up, the catalyst was filtered off and the titrate was evaf»ra^ The ^ 
crystaHized from acetonitrile, yielding 5.03 parts (78.5%) of 4-(dimethylamino)-/V.(2,MimethylphenYl)-3- 
methoxy-4-piperidinecarboxamide; mp 166.3°C (compound 68), 
Following the same procedure there were also prepared: 
4-(methylamino>-/V-phenyl-4-piperidinecarboxamlde as a residue (compound 69); 
4-(dimethylamino)-/V-4-piperidinecarboxamide; mp 120.8"C (compound 70); 
4-(dimethylamino)-/V-(2.6-dimethylphenyl)-4-piperidinecarboxamide; mp 194.4 C (compound 7i,, 
/V-(2,6-dimethylphenyl)-4-(methylamino)-4-piperidinecarboxamlde; nip 1 SO'C (compound 72 , 
/V-(2,6-dImethylphenyl)-4-ethylmethylamino)-4-piperidlnecarboxamide; mp 176.0»C (compound 73). 
4-(diethylamino-/V-(2,6<limethylphenyl)-4-piperidinecarboxamIde; mp 195.5X *'^T'^,""l!r':,nH 75V 
4-(acetylmethylamino)-/V-(2.6Klimethylphenyl)-4^)iperidInecarboxamide; as a residue ^''ompoonai^i. 
(A)-4-(dimethylamino)-/V-{2,6<limethylphenyl)-3-methyl-4-pipen-dlnecarbo>fflmide;.(OT^^^ 
4-(dimethylamino)-/V-(2,6-dimethylphenyl)-2-methyl-4-piperidinecarboxamide: mpl 21 .1"^ 

***T(dimethyfamino)-/V-{4-methoxy-2-methylphenyl)-4-piperi 

4-(dimethylamino)-/V-(2-methoxyphenyl)-4-piperidinecarboxamide as a residue <^";'P°""°/=''nov 
4-(dimethylamino)-yv-(2A6-trimethylphenyl)-4-piperidinecarboxamide; mp 1M.7»C (compo^ 
4-(dimethylamino)-/V-(4-methoxy-2-methylphenyl)-/V-methyl-4-piperidmecarboxamide as a residue 

(compoundSlha^d^^^^ 



Example 31 . . - 

A mixture of 11.82 parts of (phenylmethyl) 4-l(2H:hloro-6-mrthylphenyl)aminocarb^^ 
{dimethylamino)-1-piperidinecarboxylate, 15.15 parts of potassium hydroxide and 80 parts " 2-propaTO^ 
was stirred and refluxed for 12 hours. The reaction mixture was evaporated, y^^^' ^^"^^ 
residue and the whole was evaporated to dry. The product was extracted twice dichloromothane^ne 
combined organic layers were washed with water, dried, filtered and evaporated. The residue was purged 
by column chromatography over silica gel using a mixture of trichloromethane and '^ethanoL saturaraa 
yJmi ammonia. (90:10 by volume) as eluent. The pure ft^ctions were <»"«<=*f^„t"f 
evaporated. The residue was crystallized from acetonitrile. yielding 5.57 parts (69.8%) of /V^2-chloro-6 
methylphenyl)-4-(dimethylamino)-4-piperidinecarboxamide; mp 173.3'C (compound 83). 

Following the same procedure there were also prepared: -.^ i-^™.^„nrt m»- 

/V-(5H:hloro-2-methylphenyl)-4-(diethylamino)-4.piperidlnecarboxamlde; mp 101.2^ (compounc^^^ 

c/s^-(dimethylamino)-/V^2.6^1lmethylphenyl)-3'-methoxy-[1.4'-blpiperidinel.4-carboxamide. mp 

"^XwimJSytem1no)V(2.6-dlmethylphenyl)-[M'-W mp 180.7^ (compound 

86)* M 
' /v.(5-chloro-2-methylphenyl)-4-(dlmethylamino)-4-piperidinecarboxamide as a residue (compound 

4^methylamino)-yV-(2A6-trimethylphenyl)-4-piperidlnecarboxamlde (compound 88). 

Example 32 . v *. /oc 

A mixture of 1.5 parts of 7-oxabicyclol4.1.01heptane. 4.1 parts of '^W'""ethylamino)-W2,6- 
dimethylphenyl)-4-plperidinecarboxamide and 80 parts of ethanol was stirred and ™fluxed for houre. 
The reaction mixture was evaporated and the solid residue was purified by column chromatography over 
silica gel using a mixture of trichloromethane and methanol (90:10 by volume), saturated with ammonia, as 
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eluent The pure fractions were collected and the eluent was evaporated. The residue ^'Vf,^"»?!^5?T 
2-propanol. The product was filtered off and dried overnight at IKfC, yielding 2.7 parts (49.7%) of 
{dimethylamino)-/V-(2,6-dimethYlphenylH-(2-hydro)cycydohexylM-pi mp 

^^^fMawingthe same procedure and using equivalent aniounts of the appropriate starting materials, 
there were also prepared: 
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In a similar manner there were also prepared: 

fran5'^(dimethylamino)-1-(hydroxycyc!ohexyl)-A/-(4-methoxy-2-methylphenyl)-^^ 
piperidine-carboxamide mp ^33.B^ (compound 126); and 

f/an5-/V-(2,6-dimethylphenyl)-H2-4iydroxycyclohexyl)-4-(4-morpholinyl)-4-p^ 
5 241 .9X (compound 1 27). 

Example 33 

A mixture of 4.12 parts of 7-(phenylmethyl)-7-azabicyclo[4.1.0l-heptane, 5.50 parts of 4- 
(dlmethylamino)-yV-{2,6-dimethylphenyl)-4-piperidinecarboxamlde, 75 parts of water and 60 parts of 

10 ethanol was stirred and refluxed overnight with a few drops of a hydrochloric acid solution 30%. The 
reaction mixture was evaporated, dichloromethane was added and the whole was washed with a saturate 
sodium carbonate solution. The organic layer was separated, dried, filtered and evaporated. The residue 
was purified by column chromatography over silica gel using a mixture of trichloromethane and methanol 
saturated with ammonia (97:3 by volume) as eluent. The pure fractions were collected and the eluent was 

75 evaporated. The residue was triturated in 2,2'-oxybispropane. The product was filtered off and dried, 
yielding 4.39 parts (47%) of tran5-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-l2-[(phenylmethyl)ammol- 
cyclohexylM-piperidlnecarboxamlde; mp 157.6**C (compound 128). 
In a similar manner there was also prepared: 

^A3/7s-4-(dimethylamino)-/V-(2,6-dimethylphenyl)'1«[2-l(phenylmethyl)aminolcyclopentyll)-4- 
20 piperidlnecarboxamfde mp 100,8°C (compound 129). 

Example 34 

A mixture of 2 parts of cycylpentanone, 2.9 parts of 4-(dimethylamino)-yV-(2,6-dimethylphenyl)-4- 
piperidinecarboxamide, 1 part of a solution of thiophene in ethanol 4%, 2 parts of potassium acetate and 

2S 120 parts of methanol was hydrogenated at normal pressure and at room temperature with 2 parts of 
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the catal^ 
was filtered off and the filtrate was evaporated in vacuo. The solid residue was dissolved in 
dichloromethane. The solution was washed with a dilute sodium hydroxide solution. The organic phase 
was washed with water, dried, filtered and evaporated. The residue was crystallized from 48 parts of 

30 acetonitrile, yielding 2.78 parts (81%) of 1-cyclopentyl-4-(dimethylamino)-M(2,6-dimethylphenyl)-4- 
piperidinecarboxamide; mp 175.2°C (compound 130). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, 
there were also prepared: 



36 



EP 0 121 972 B1 



B 



O 



O 



CM 



00 



e>4 



u 

9 

a 
o 

CO 



e 



I I 



i I 



I I 



u 
o 

09 

oa 



CQ 
QB 



el Q) C> 
I CO 00 



09 

eo 



OB 
CO 



01 

CO 

CO 



0) 
o» 
(8 



oa 

0B 



0» 



0) 
CD 
CO 



CO 



« 0) 
CP 00 
CO « 



ca 
<0 



g 5 



X 



m »o m «n »A 

=C4 ff. J. 3^ 
CP u u u u u 



< 
I 



CM 



en <n 
' as 
o u s 



CO «n c* 

S S X 

8 u cj 



m m iTi >^ 

XX C4 CM CM _5S CM 

o S u o u u 



I 



u 
< 



X X 

'cm cm 
X X 

o u 



cT o o o cj o u 

I I I I I I I I I ' 
'cm cm *cm 'cm 'cm cm cm cm g 



m cn 

C X X 



s 



m fn CO 
: x^ x^ 

^ sO sO 
OP 



en .L 

J S S 6 5 - 

T T L L .k J. J. J, J» J> ,i S 



5 5 □ o Q 



>o « * * « 

CJ CM CM CM CM 



I 



CM 
X 

o 
I 

>^ 

a. 
o 
w 

r^. o. 
XXX O X_ 

r-i c^ <n m P-4 m 
u O O X u CJ 

. . • CM • 

^ ^ ^ u e 



en 

X 

u 
ac 

CM 
X 

o 

as I 
: X o 

• • ^0 X 

5 U O 



CM CM 


CM 


CM 






















1 
































a> 
















c 




























<n 








X 




1 




CJ 




o 








1^ 




X 


>^ 






o 


K 


>l 




CM 


V 






X 


JC 






o 


o 










1 






u 







CO 



sO 00 
m en CO 



en 



o ^ 



CM 



cn 



37 



EP 0 121 972 B1 















• 


• 






c 












U 


g 








o 


§ 




CO 








u 




o 












ca 


(0 


m 


CO 


ca 





CM 



In 
< 



g o 



NO 



cn lA m lA GO 

• irt • • • 

o iH • m 

-^^ cn 00 O flo 

o\ M M 



• • 

m o 

^ CM 



in CM >0 

• • * 

«-( 1-4 O 

^% CM «n 

I pH f-l 1-4 



OB CO 

2 JS JS ^ 



m 

1-4 



2 



CO 

c 

(Q CO 

I 4a u 



09 « 

CO (S 
«0 CO 



I I 



O 01 
tt 9 

CO C9 



0) 
CO 



ssssssssxsxasPB 



cn 



CO CO 



asxsxsaexssssss 



cn f"! m CO CO CO <o co co co co 
sxsxxsssssss x_ 

nO>0^>OnOnOvO>0>0^>0>0>0 

'cm 'cm 'cm 'cm 'cm 'cm *cm 'cm 'cm 'cm cm cm cm 



CO 



I 



I 

>o 



I 

>o 



X 

I 

NO 



<o CO CO CO «*■ 
X X X X X 

u u a ;j u 



CO CO 
X X 



I 

NO 



I 

NO 



I 

NO 



I 

NO 



I 

vO 



I 

NO 



I 

NO 



CMCMCMCMCMCMCMCMCMCMCMCMC^ 



6 



U 

cu 

cu 
I 

I 

^CO 
X 

I 

CO 
m 

8 



O. 

I 

I 

o 
o 



CM 



I 



CM 

o 
I 



e 

V 

^ a 

CO o 
CO X 

X a cj 
o w >^ 
w X u 

X o — 

U CM CM 

CO ^ X 

^ CM U 

CM X ^ 

X u o 

U w O ^ 

o o 

Z O •AX 
CM 0_ X 0) 

«n CM ^ 
m X o o 

X CM w 
CM U — O 

U I I >N 

w ^ CM CI 



^ >* >% 

I X X 

e 0) 

CO £ J= 

u o o 

F-l *-4 

cu o a 

X o u 

^ ^ ^ 

I o o 

O CM CM 

«-| W X X X u 

U u o >^ 

>^ m lA CM CM O 

0 X X = s t 

1 CO vo NO a u CO 

5B U O W O X 

O 4J W W X CO O 

I a> I I no X I 

«M 4J ^ O O CM 



>» 

X 

o 



^ X 

CO 0) 

X Jm 

^ o 



>0 P** 00 

<r ^ 



ON 



O ^ r4 CO 
vn vA *n »n 



tA >0 
lA lA 



38 



EP 0 121 972 B1 

In a similar manner there were also prepared: . . ^ „ ^ . i^w.™!Ai. mn 

4-(acetylrriethylamino)-yV-(2.6Kllrnethylpher»ylH^lHnethylethyl)-4-pipendinecarboxam 

"^*4?dlmSaminSl^{2^methylphenylH^3-rriethylcyd^ 
173.8°C (compound 158). 

Example 35 • \ a/ w r. 

A mixture of 8.26 parts of l^cyclohexanedione, 3.47 parts of f-^*^^?*^}^'!^^^^^ 
dImethylphenylM-piperidinecarboxamlde and 270 parts of benzenewas stirred and reR^ for 5 hours 
using a water separator. The reaction mixture was evaporated. The residue was purrfied by colu^^^ 
chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by wlume) as 
eluent. The first fraction was collected and the eluent was evaporated, ^he residue was st^n^ 
oxybispropane. The product was filtered off and dried, yielding 7.10 parts <64%)of 4^dime*yl8^"<»)-'V 
(2,6KlimethylphenylH-(»<>xo-1-cyclohexenylM-plperidlnecarboxamide; mp 270^ (compound 159). 

Example 36 , . 

A mixture of 5.2 parts of 4-(dimethylamino)./V-{2,6-dimethylphenyl)-1-(3-oxo-1-cyclohexenylM- 

piperidinecarboxamide and 200 parts of methanol was hydrogenated at norrnal ^^'"'T^^.l].'^^ 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the «'£""ated amoiwrt ofhydr^^^ 
was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue w^P^™^°?» 
column chromatography over silica gel using a mixture of trichloromethane and '"ethanoU ^rateo wtn 
ammonia, (93:7 by volume) as eluent. The first fraction was collected and the eluent was evaporated. The 
residue was stirred in 2,2'-oxybispropane. The product was filtered off and dried, yielding 134 parts oT c/s 
4-{dlmethylamlno)-/V^2,6-dimethylphenyl)-1-(3-hydroxycyclohexyl)-4-pipendinecarboxamide, mp i47.irv. 

'^TheTelsoSd fraction was collected and the eluent v«fas evaporated. The residue was further ^y 
column chromatography (HPLC) over silica gel using a .^1 '^^^^^ 

saturated with ammonia, (90:10 by volume) as eluent The pure frachons were coveted an^Ae eluent was 
evaporated. The residue was crystallized from acetonitrile. The product was filtered J""** ^^/J^rirfin^ 
0.64 parts (12%) of iran5-4-(dimethylamino)-/V-(2,6KllmethylphenylH-(3-hydroxycyclohexyl)^iperidine- 

carboxamide; mp 219.4*^ (compound 161). 

Example 37 . . u 

A mixture of 2.3 parts of 3.bromo-1-propene. 2.7 parts of 4-(dlmethylamino)-W-{2 6^ime*ylphe^^^^ 
piperidlnecarboxamide, 1.6 parts of sodium carbonate, 0.1 parts of potassium iodide and ^P^^^ or ^ 
methyl-2-pentanone was stirred and refluxed for 4 hours using a water-separator. The reaction iroxUirev^s 
cooled to room temperature and washed with water. The organic phase was dried, filtered 5^P°J?*~: 
The residue was purified by column-chromatography over silica gel using a mixture of^*"^'®™'^^ was 
and methanol (90:10 by volume) as eluent. The pure fractions were collected and ^J"®"* 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off arid ^"ea, yielding 
1.38 parts (43.8%) of 4-(dimethylamino)-/V-(2,6-dimethylpheny!)-H2-propenYl)-4-plpendinecartJoxamide. 

mp 144.6°C (compound 162). 

In a similar manner there were also prepared: ^ 
1-[2-(diethylamino)ethyl]-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-4-pipendinecarboxamide, mp 

97.4*C (compound 163); , . .j. w 

/V-(2,6-dimethylphenyl)-1-(1-methylethyl)-4-l(phenylmethyl)amlnol-4-piperidinecarboxamide, mp 

1S2.8°C (compound 164); . ..» -j,.. ™„ m at 

1-cyclopentylWV-(2,6-dimethylphenyl)-4-[(phenylmethyl)amlnol-4-pipendinecarboxamide, mp 171.4 o 

**'°T°5^hW2-methylphenyl)-1-cYclopentyl-4^diethylamino)-4-piperidlnecart)oxamidedihy^ 

hemihydrate;mp 201 .2*0 (compound 166); , «,« ir7 

4-(dimethylamino)-/V-(2.6-dimethylphenyl)-m2-hvdroxyethyl)-4-piperidinecarboxamide, mp167.o-c 

***'"fSIIl!J?-Sdlethylamino)methyllcyclohe^ 

carboxamlde; mp 144.5— 147.rC (compound 168); . . .j. u ,*^.^^tinA^c 

4-(dimethylamino)-/V-{2,6-dlmethylphenylH-(2-pyrimldinyl)-4.piperldinecarboxamide, mp 160.4 u 

'**T(dlm«Ma'mino)-/V-(2.6-dimethylphenyl)-1-l2^1-piperidinyl)e^^^ 

144.4°C(compound170); and ^ . ., ^ • -m^^ 

1-l2-(diethylamino)-1-methylethyll-4-(dimethylamino)-Ar-(2,6-dimethylphenyl)-4-pipendine- 

carboxamide; mp 121. 4°C (compound 171). 

Example 38 . » e 

A mixture of 2 parts of l-(2-chloroacetyl)piperidine. 2.75 parts o^ 4-(dimethylaniino)-W-g,6- 
dimethylphenyl)-4.piperidinecarboxamide, 1.96 parts of /V,yV-diethylethanamine and 90 P^rte ofJ^W- 
dimethylformamlde was stirred for 18 hours at 70'C. The reaction mixture was evaporated. The residue 
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was purified by column-chromatography over silica gel using a mixture of trichloromethane and methanol 
(92:8 by volume) as eluent. The first fraction was collected and the eluent was evaporated. The residue was 
crystallized from acetonltrile, yielding 2.01 parts (50%) of 4-{dimethylamino-/V-(2,6-dimethylphenyl)-1-l2- 
oxo-2-(1-plperidinyl)ethyll-4-piperidinecarboxamide; mp 160.rC (compound 172). 
In a similar manner there were also prepared: 

A^(2,6-dfmethylphenyl)-4^{ethylmethyIamino).1-(1-phenylethyl)^piperldlnecarboxamide;mp1»^ 

(compound 173); , . 

4-[(2,6-dimethyIphenyl)aminocarbonyl)-4-{ethylamino)-a-methyl-1-pipendinecarboxamide; mp 

214.4X (compound 174); 

4-(diethyIamino)-/V-(2,6-dimethylphenyl)-1-(1-oxopropyl)-4-piperidinecarboxamide; mp 154.1 C 

(compound 175); 

4-{dimethyIamino)-yV-(2,6-dimethylphenyl)-1-(1-phenylethyl)-4-piperidinecarboxamide; mp 183.3 C 
(compound 176); 

4-(dlethylamino)-yV-{2,6-dimethylphenyl)-l-(3A5-trimethoxybenzoyl)-4-pipendinecarboxamide; mp 

197.6**C (compound 177); 

4-(dimethylamino)-yV-(2,6-dimethylphenyl)-1-l2-(phenylamino)ethylH-piperidinecarboxamid mp 

157.(rC (compound 178); ^ ^^r^n 

1-(1-benzoylethyl)-4-(dimethylamlno)-/V-(2,6Klimethylphenyl)-4-plperidmecarboxamide; mp162.ff'U 

(compound 179); . 
4-(dimethylamino)-A^(2,6-dimethylphenYl)-4-I(2,6-dlmethy!phenyl)aminocarbonyl]-1-pipendine- 

acetamide; mp 202.8°C (compound 180); 

4-(dimethylamino)-/V-(2>dimethylphenYl)-1^3-phenYl-2-propenyl)-4-piperidinecarboxamide; mp 

155.5X (compound 181); 

4-(dlmethylamfno)-4-[(2,6-dimethylphenyl)amlnocarbonyl]-1-piperldlneacetamlde; mp 241.Tt; 

(compound 182); 

ira/is-4-(dimethylamino)-4-[(2,6-dlmethylphenyl)aminocarbonyll-/V^2-hydroxycyc!ohexyl)-1^ 

piperidineacetamlde monohydrate; mp 171 .5°C (compound 183); 

4^d!methylamino)-/V-(2,6-dimethylphenyI)-1-(3-phenylpropyl)-4-piperidinecarboxamlde; mp 107.5^0 

(compound 184); 

1-{cyclohexylcarbonyl)-4-(dimethylamino)-yV-(2,6-dimethylphenyl)-4-piperidinecarboxamide; mp 

175-6*^0 (compound 1 85); and 

ethyl 4-(dimethylamino)-4-[(2,6-dimethylphenyl)aminocarbonylM-piperidineacetate; mp 127.4 C 

(compound 186). 

Example 39 

A mixture of 10.5 parts of fra/7S-/V-(2,6-dimethylphenyl)-1(2-hydroxycyclohexyl)-4-[(phenylmethyl)- 
amino]-4-piperldinecarboxamide and 200 parts of methanol l^vas hydrogenated at normal pressure and at 
50**C with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was crystallized twice 
from acetonitrlle. The product was filtered off and dried, yielding 6.11 parts (73.4%) of rra/7s-4'ammo-/V- 
(2,6-dimethylphenyl)-1-(2-hydroxycyclohexyl)-4-piperldinecarboxamlde; mp 174.8"C (compound 187). 

In a similar manner there were also prepared: 

4-amino-/V-(2,6-dimethylphenyl)-1-{1-methylethyl)-4-piperidinecarboxamide; mp 102.9*C (compound 
188); 

/V-(2,6-dimethylphenyl)-4-(ethylamino)-1-(1-methylethyl)-4-piperidinecarboxamide; mp145.8"C 
(compound 189); and 

4-amino-lH:yclopentyl-yV-(2,6-dimethylphenyl)-4-piperidinecarboxamide; mp 124.1*C (compound 190). 

Example 40 

A mixture of 11 parts of 1-l3-bis(phenylmethyl)amino]-2-hydroxypropyl]-4-(dimethylamino)-/V-(2,6- 
dimethylphenyl)-4-plperidinecarboxamide and 120 parts of methanol was hydrogenated at norma^ 
pressure and at room temperature with 2 parts of palladlum-on-charcoal catalyst 10%. After the calculated 
amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue 
was crystallized from acetonitrile. The product was filtered off and dried, yielding 5.7 parts (78%) of 1-(3- 
amino-2-hydroxypropyl)-4-(dimethylamino)-/V-{2,6-dimethylphenyl)-4-piperidinecarboxam!de; mp 156.2X 

(compound 191). 

Example 41 

A mixture of 5.3 parts of 1.[3-Ibis(phenylmethyl)-aminol-2-hydroxypropyll-4-(dimethylamino)-/V-(2,6- 
dimethylphenyl)-4-piperidinecarboxamide, 6.4 parts of a solution of 2-propanol saturated with hydrogen 
chloride and 120 parts of methanol was hydrogenated at normal pressure and at room temperature with 2 
parts of pal!adium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was dissolved In water and the 
solution was alkalized with sodium carbonate. The product was extracted with trichloromethane. The 
extract was washed with water, dried, filtered and evaporated. The oily residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) 
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saturated with ammonia, as eluent. The pure fractions were collected and eluent was evapo^^^^ 
oily residue solidified on triturating in 2.2'-oxybispropane. The produce was filtered off and dr^d, y^e^aing 
2.67 parts (60.9%) of 4-(dimethYlamino)-/V^2^imethylphenyl)-l-I2-hydroxy-3-l(phenYlmethyl)ammol- 

propyl-4-piperidlnecarboxamide; mp ISO^'C {compound 192). 

Example 42 i • o 

A mixture of 20 parts of an acetaldehyde solution in tetrahydrofuran, 5.5 parts of ' 
hvdroxypropyl)-4-(dimethylamino)-A/-(2,6-dimethylpheny1)-4-piperidinecarboxam!de, 1 part of a so«u«on 
of thiophene In ethanol and 120 parts of methanol was hydrogenated at normal Pressure and at room 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the^lculated amount hYdrc^en 
was taken up. the catalyst was filtered off and the filtrate was evaporated. The oily residue was punfled oy 
column chromatography over silica gel using a mixture of trichloromethane and .^J" °; 

volume) saturated wHh ammonia, as eluent. The pure fractions vi«re collected and *»« fluent was 
evaporated. The oily residue solidified on triturating in 2.2'-oxyblspropane.The product was fiHered oft ana 
dried, yielding 1.87 parts (29%) of l.l3-(diethylamino)-2-hydroxypropyll-4-(dimethylamino)-Af-w,«>- 
dlmethylphenyl)-4-plperidinec8rboxamlde; mp 113.7°C {compound 193). 
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Example 43 . . • - j- ^ 

A mixture of 1.7 parts of 4-(dimethylamino)./V-(2,6-dimethylphenylH-{2-pyrimidinyl)-4-pipendine- 

carboxamlde, 1 part of acetic acid and 120 parts of methanol was hydrogenated at normal P/^"^® f "° ^ 
T^XempB^L with 2 parts of palladiumK,nH:harcoal ^talyst 10%. After the 5?«^"J^ ^^.S^^^^^ 
hydrogen was taken up, the catalyst was filtered off and the fihrate was evaporated. The solid resukie v^s 
takenup In alkaline water and the product was extracted with trichlorometl^ne. The 
filtered and evaporated. The solid residue was crystallized from acetonitrile, TTie product was Ottered on, 
wasSl wrth 2^;2'-oxybispropane and dried, yielding 0.51 parts (30% of ^^^'''^g'y^'";"?^;^:*^^ 
dlmethylphenyl)-1-(1,4,5,6-tetrahydro.2-pyrimldinyl)^iperidinecarboxamide; mp 238.1 C (compound 



194) 

Example 44 



A mixture of 7.2 parts of l-(1-ben2oylethyl)-4.(dimethylamino)-/V-(2.6-dimethylphenylH-piperidlne- 
carboxamide, 0.6 parts of acetic acid, 160 parts of methanol and 100 parts of water >«'af ^ydrogenated « 
normal pressure and at room temperature with 2 parts of platlnum-on-charcoa catalyst 5%. After we • 
calculated amount of hydrogen was taken up, the catalyst was fiHered off 

The concentrate was treated with a dilute sodium hydroxide solution. The product vvas extracted ^ice wren 
dichloromethane. The combined extracts were washed with water, dried, filtered aj^ evapo^ted. i ne 
residue was purified by column chromatography over silica gel using a mbcture *"chlorom^ane ana 
methanol, saturated with ammonia. (93:7 by volume) as eluent. The first fraction ~>'^ej_8"° 
eluent was evaporated. The residue was crystallized twice from acetonitnle, yielding 3.44 parts (43.4* » or 
4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-(2-hydroxy-1-methyl-2-phenylethYl)-4-piperidlne- 

earboxamide; 185.8°C (compound 195). 

Example 45 , 
A mbcture of 1.4 parts of fran5-4.(dimethylamino)-/V-{2.6-dimethylphenyl)-l-[4-(phenylmethoxy)cycio- 

hexyll-4-piperidlnecartjoxamide and 120 parts of methanol was hydrogenated at norrnal pressure an^ at 
room temperature with 1 part of palladlum-on^Jharcoal catalyst 10%. After the calculated am^Dunt of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane a"*" J7*®*f " „ /tr^l 
by volume), saturated with ammonia, as eluent. The first fraction was collected a"** *«.f'"^"* ^^^^ 
so evaporated. The residue was stirred in 2.2'-oxybispropane. The product was filtered off and ^^'^^^^^ 
0.38 parts (34%) of tre/Js-4-(dimethylamino)-/V-(2,6-dlmethylphenyl)-1-{4-hydroxycyclohe)5yl)-4-pipendine- 

carboxamide; mp 184.3°C (compound 196). 

In a similar manner there were also prepared: 

cfe-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-(4-hydroxycyciohexyl)-4-piperidinecart50xamide. mp 

215.2^ (compound 197); . . .j. -^^r,,,, 

4-(dimethylamino)-1-(2Adlhydroxybutyl)-/V-(2,6-dimethylphenyl)-4-pipendinecarboxamidemp. 

^^^'Vf2l4Sydroxy-?methyl^ 
'"^ l±1"-[Hia!2p^5p)H-^^^ 

carboxamide; mp188.5X (compound 200); ... . u t\ a 

(±)-[1-(1a,2p,5a)l-1-(2,5-dihydroxycyclohexyl)-4-(dimethylamino)-A/-(2,6-dimethylphenyl)-4- 

piperidinecarboxamidemp187.0''C (compound 201): and ,„ « ^. . w „j«orfH!n... 

(±).1.(1a,2Ma)]-1-<2,4-dihydroxycyclohexyl)-4-(dimethylamino-/V-{2,6<limethylphenyl)-4-plpendine- 

cariioxamide; mp 212.0°C (compound 202). 
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Example 46 

To a stirred and cooled mixture of 5.6 parts of f/a/75-4-{dimethylamino)-/V-(2,6-dimethylphenyl)-1-{2- 
hydroxycyclohexylM-piperidinecarboxamide, 2.05 parts of /\4-A/-dimethyl-4-pyridmamine and 65 parts of 
dichloromethane were added 1.5 parts of propanoyl chloride and stirring was continued for 3 hours at 

5 room temperature. 4 Parts of methanol and water were added and the layers were separated. The organic 
layer was washed with water, dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol (97:3 by volume) as 
eluent. The first fraction was collected and the eluent was evaporated. The residue was crystallized from 
acetonitrile. The product was filtered off and dried, yielding 4.32 parts (67%) of trans-{2-lAr 

10 (dimethylamlno)-4^[(2,6-dimethylphenyl)aminocarbonylM-piperidinyi]cyc(ohexyll propanoate; mp 
174.3X (compound 203). 

In a similar manner there were also prepared: 

f/ans-4-(dimethylamino)-A^-(2,6<Jimethylphenyl)-1-(2-hydroxycyclohexyl)-4-plperidlnecarboxamW 
acetate (ester); mp 168.4°C (compound 204); 
IS rra/7S-[2-[4-(dimethylamino)-4-[{2,6-dimethylphenyl)aminocarbonyl]-1- 
piperidinyi]cyclohexyl]benzoate; mp leO-SX (compound 205). 

Example 47 

To a stirred and cooled (ice bath) mixture of 8,2 parts of tra/7s-4-(dimethylamino)-A/-(2,6- 
20 dfmethylphenyl)-1-(2-hydroxycyciohexyl)-4-piperidinecarboxamlde, 3.1 parts of A(yV-dimethyl-4" 
pyridinamine and 260 parts of dichloromethane was added a solution of 6 parts of (+)-a-methoxy-a- 
(trifluoromethyDbenzeneacetyl chloride in 65 parts of dichloromethane. The whole was stirred over 
weekend at room temperature. 8 Parts of methanol were added. The solution was washed twice with 50 
parts of water. The organic layer was dried, filtered and evaporated. The residue was purified by column 
2S chromatography over silica gel using a mixture of trichloromethane and methanol (98:2 by volume) as 
eluent. 

The first fraction was collected and the eluent was evaporated. The residue was crystallized from 2- 
propanol. The product was filtered off and dried, yielding 2.8 parts (21%) of (A")-(2-(4-(dimethylamino)-4- 
[(2,6<limethylphenyl)aminocarbonyl]-1-piperidinyl]cyclohexyi]<i*methoxy<i-(trifluoromethyl)bera^ 
30 acetate; mp 190.0°C, = —22.5715^ (c » 1% In trichloromethane) (compound 206). 

The second fraction was collected and the eluent was evaporated. The residue was crystallized from 2- 
propanol. The product was filtered off and dried, yielding 1.7 parts (13%) of (B'^)-[2-[4-(dimethylamlno)-4- 
[(2,6-dimethylphenyl)aminocarbonyl]-l-piperidinyl]cyclohexyl-a-methoxy-a-(trifluoromethyl)benzene- 
acetate; mp 176.7X, Xgeg = +63.0332*' (c = 1% in trichloromethane) (compound 207). 
3S In a similar manner there were also prepared: 

(A*)-[2-[4-(dimethylamino)-4-[(2,6-dimethy!phenyl)amlnocarbonylH-piperldlnyllcyclohexyll-a- 
methoxy-a-(trifluoromethyl)benzeneacetate mp 200.2*'C, Asss — +22.02** (c 1% in trichloromethane) 
(compound 208); and 

(B~)42-[4-(dinriethylamino)-4-[(2,6-dlmethylphenyl)aminocarbonyl1-1*piperidinyl]cyclohexy^ 
40 methoxy-a-(trifluoromethyl)benzeneacetate mp 1 76.0X, » —64.35° (c » 1 % in trichloromethane) 
(compound 209). 

Example 48 

A mixture of 5.6 parts of ethyl f/'ans-4-(dimethylamino)-4-[[(2,6-dimethylphenyl)amino]carbonyll-3'- 
hydroxy-[1,4'-bipiperidine]-1'-carboxylate, 7.0 parts of potassium hydroxide and 60 parts of 2-propanol 

4S was stirred and refluxed for 20 hours. The reaction mixture was evaporated and 100 parts of water were 
added to the residue. The whole was concentrated to half its volume. After cooling, the product was 
extracted with dichloromethane. The extract was washed with water, dried, filtered and evaporated. The 
oily residue was purified by column chromatography over silica gel using a mixture of trichloromethane 
and methanol (90:10 by volume), saturated with ammonia, as eluent. The pure fractions were collected and 

so the eluent was evaporated. The residue was crystallized from acetonitrile. The product was filtered off and 
dried, yielding 3.09 parts (67%) of fr3ns-4-(dimethylamino)-yV-{2,6-dimethylphenyl)-3'-hydroxy-[1,4'- 
bipiperldine]-4-carboxamlde; mp 166.6°C (compound 210). 

Following the same procedure and starting from the corresponding 3-piperldinyl analog there was also 
prepared: 

55 f/an5'4-(dimethylamino)-/V-(2,6-dimethylphenyl)-4'-hydroxy-[1,3'-bipiperldine]-4-carboxamide; mp 
180.6*C (compound 211). 

Example 49 

A mixture of 10 parts of an acetaldehyde solution 2N in tetrahydrofuran, 4 parts of tra/JS-4- 
(dimethylamino)-yV-{2,6-dimethylphenyl)-4'-hydroxy-[1,3'-bipiperidlne]-4-carboxamide, 1 part of a solution 

60 of thiophene in ethanol 4% and 80 parts of methanol was hydrogenated at normal pressure and at room 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen 
was taken up, the catalyst was filtered off the filtrate was evaporated. The solid residue was crystallized 
from acetonitrile. The product was filtered off and dried, yielding 3.0 parts (68.6%) of rr9/?s-4-(di methyl- 
amino)-/V-(2,6-dlmethylphenyl)-l '-ethyl-4'-hydroxy[1 ,3'-bipiperidine]-4-carboxamide; mp173.3°C(compound 

65 212).. 
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In a similar manner there were also prepared: ,ir?*>r 

4-(dimethylamino)-/V^2,6KJirnethylphenyl)-1'-ethYHM^blplperidlne]-4-carboxamid^ 

**'°'^ns'ifdimWiylamino)-/V-(2,6Klimeth^ 

carboxamide; mp 182.TC (compound 214); and . -^rfw^vamida- 

c/s-4-{dimethylamino)-/V-{2>dimethylphenylH'-ethYl-3^methoxy-l1,4'-bipiperidinel-4^^^ 

mp 156.SX (compound 215). 

Example 50 w a» • i 

A mfacture of 3.9 parts of ira/,s-4-{dimethYlamino)-/VM2,6-dimethylphenYl)-l42-[(phenylmetj22a^^^^ 
cyclohexyl]-4-p!peridlnecarboxamlde and 200 parts of methanol was hydrogenated at "0"Tiallpr^re ana 
7t room tempei^ure with 2 parts of palladlum-on^ara«l catalyst 10%. After Jl. ^^Si 
hydrogen wastaken up, thecatalyst was filtered off and theflltiate was evaporate^ 

in wami 2,2'-oxybispropane. After cooling, the precipitated P«>«*"« fi'*^^*^^^*^^!"®!,*:!,'^^^ 
column chromatography over silica gel using a mixture of trichloromethane and "^f^anolMhOT^Jrth 
ammonia (90:10 by volume) as eluent. The pure fractions were collect^ H^^'^yShw 
The residue was crystallized from acetonitrile. The product was filtered off and dned in « d^^'J^J*"^ 
1.94 parts (51.8%) of fra/7s-1.(2-aminocyclohexyl)^{dimethylamlno)-/V-(2.6^imethylphenyiH-Pipendine. 

carboxamide; mp. 168.3°C (compound 216). 

In a similar manner there were also prepared: „»,K«vWid6 
tra/»s-1-(2-«minocyclopentyl)-4.(dimethylamino)-/V-(2,Mimethylphenyl)-4-pipendmecarboxamiae 

mp. 131.5^ (compound 217). 

To a stirred mixture of 1.2 parts of trans.??2Tfl5fScydohexyl)^(dlmethy^ 
phenyl)-4-piperidinecarboxamide and 50 parts of acetic acid were added dropwise O^Pa^^ Pj^?f^^ 
anhydride. Upon completion, stirring was continued overnight at room te"™Pt''^"™-.J»'« 'P'^n^ tS 
was evaporated. Water was added and the whole was treated with a sodium hydroxide soh^on »*: U^® 
product was extracted with dichloromethane. The obtained emulsion was filtered over "Y^'^'?. *2 
filtrate, the layers were separated. The aqueous phase was extracted with dichloromethane. The ««jn^^^ 
organic layers were washed with water, dried, filtered and evaporated. The ««»«lyjLr^«,Sf 'L o S 
a.^tonitrile for 2 hours. After cooling, the product was filtered off and <^"^'lt!^'l^^^SS^^ 
parts (66.6%) of <ra/)s-1-l2-(acetylamlno)cyclohexyl]-4-(dlmethylammo)-/V-(2,6^imethylphenylM-pipen 

dinecarboxamide; mp. 275.3°C (compound 218). 

In a similar manner there were also prepared: . . « . . .. „,^„v 

«ra/7S-1-l2-(acetylamino)cyclopentylJ-4^dlmethylamino)-W2,6Klimethylphenyl)-4-pipendinecarbox- 

amide mp. 199.4X (compound 219). 

Example 52 , 
To a stirred mixture of 2.6 parts of frsns-1-(2-aminocyclohexyl)^{dimethylamino)-/y-{2.6Klim^^ 
phenyl)-4-piperidinecarboxamide, 1.35 parts of N.N-diethylethanamine and 75 parts <>{ »"chloromethane 
were added dropwise 0.9 parts of methanesulfonyl chloride while cooling. Upon """PletioP-f JT "9 
continued overnight at room temperature. Trichloromethane was added till homogeneous. The w^JS 
washed once with water. The organic layer was dried, filtered and evaporated. The residue v«sci^^^ 

from ethanol. The product was filtered off and dried, yielding 2.48 parte (80.0%) of f^"*-^'.'"®*^^' 
amino)-/V-(2,6-dimethylphenyl)-1-[2-[(methylsulfonyl)amino]-cycloh«cyl]-4-pipendinecarboxamiae, mp. 

234.6°C (compound 220). 

In a similar manner there were also prepared: „ . . ... j, .«i»u„^ii 

ethyl Oa/JS-[2-l4-(dimethylamino)-4-[{2,6-dimethylphenyl)aminocari3onylH-piperidlnyllcyclohexyiJ- 

carbamate mp.243.r'C (compound 221); . , , w n ii ^i^ririine. 

fra/is^dimethylamino)-/V-(2.6-dimethylphenyl)-1-t2-[(1-oxopropyl)ammol-cyclohexyll-4-piperidme- 

carboxamide; mp. 269.7"C (compound 222); and •j:».„«rKr.v 
. &a/is.1-C2-(benK)ylamino)cyciohexyil-4-(dimethYlamino)-W-(2.6-dimethylphenylM-pipendinecarbox- 

amide mp. 248.9^ (compound 223). 

Example 53 , 
To a stirred solution of 3.16 parts of fra/JS-l-{2.amlnocyclohexyl)-4-(dimethylamlno)^2,6^imethyi- 
phenyl)-4-piperidinecarboxamide in 160 parts of water were added dropwise 5.52 parte of «»"^"*™" 
hydrochloric acid. Upon completion, a solution of 8.16 parts of potassium cyanate In 40 parte water was 
added dropwise. Upon completion, stirring was continued for 10 days at room temperature. The reaCTon 
mixture was treated with ammonium hydroxide. The product was extracted twice with ^"chloromethane. 
The organic layer was washed with water, dried, filtered and evaporated. The residue was cvstallized from 
acetonitrile. The product was filtered off and boiled in acetonitrile. The product was filtered off while hot 
and dried, yielding 0.77 parte (22%) of f/ans-1-[2-t(aminocarbonyl)aminolcyclohexyll-4-(dimethylamino)-/v- 
(2,6-dimethylphenyl)-4-piperidinecarboxamide; mp. 243.2''C. (compound 224). 
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Example 54 

22 Parts of fAa/7S-4-(dimethylamlno)-yV-{2,6-dlmethylphenyl)-1-[2-[(phenylmethyO 
piperidinecarboxamide were dissolved in 80 parts of warm methanol. The whole was cooled in an ice bath 
while stirring. Then there were added 10 parts of cooled oxirane (O'C). The mixture was stirred in that ice 

5 bath overnight while the temperature was allowed to rise spontaneously to room temperature. The 
reaction mixture was evaporated, cooled and extracted three times with trichloromethane. The combined 
extracts were drled^ filtered and evaporated. The residue was purified by column chromatography over 
silica get using a mixture of trichloromethane and methanol, saturated with ammonia, (97:3 by volume) as 
eluent The third fraction was collected and the eluent was evaporated. The residue was crystallized from 

w 2,2'*oxybispropane, yielding 3.7 parts (15%) of trartS-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-l2-H2- 
hydroxyethyl)(pheriylmethyl)amino]cyclopentyll-4-piperidlnecarboxamlde; mp. 161.3^. (compound 225). 

Example 55 

A mixture of 2 parts of ira/7S-1-(2-aminocyclohexyl)-4-(dimethylamino)-/y-(2.6Kiinriethylphenyl)-4- 
15 piperidinecarboxamide, 2 parts of poly(oxymethylene), 1 part of a solution of thiophene in methanol 4% 
and 200 parts of methanol was hydrogenated at normal pressure and at 50*^0 with 2 parts of palladium-on- 
charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the catalyst was filtered off 
and the filtrate was evaporated. The residue was taken up in water. The product was extracted twice with 
dichloromethane. The aqueous phase was salted out with sodium chloride and extracted with dichloro- 
20 methane. The combined extracts were dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane and methanol, saturated with 
ammonia (90:10 by volume) as eluent. The first fraction was collected and the eluent was evaporated. The 
residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 1.13 parts (52.3%) 
of iran5-4-(dimethylamino)-142-(dimethylamino)cydohexyll-/V-(2,6-dimethylphenyl^ 
2S amide; mp. 170.8*0. (compound 226). 

in a similar manner there were also prepared: 

r/s/7s-4-(dimethylamlno)-/V-(2,6Hdimethylphenyl)-l-l2-[methyl(phenylmethyl)-amino]cyclohew 
piperidinecarboxamide (compound 227); 

fAa/7s-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-[2-[ethyl(phenylmethyl)aminolcydohexyl^ 
30 dinecarboxamide as a residue (compound 228). 

Example 56 

A mixture of 2.4 parts of iran5-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-[2-[methYl{phenylmethyl)- 
aminolcyclohexyl]-4-piperidinecarboxamide and 120 parts of methanol was hydrogenated at normal 

35 pressure and at 50X with 1 part of palladium-on-charcoal catalyst 10%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue v\fas 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol 
saturated with ammonia (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 

40 1.37 parts (71%) of frans-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-l2-(methylamlno)cyclohexyll-4- 
piperidinecarboxamide; mp. 188.4*'C. (compound 229). 
In a similar manner there were also prepared: 

ifa/i5-4-(dimethylamino)-yV-(2,6-dimethylphenyl)-1-I2-(ethylamino)cyclohexyll-4-piperidinecarbox- 

amide mp. 176.1X (compound 230); and 
45 frans-4-(dimethyIamino)-yV-(2,6-dimethylphenyl)-1-[24(2-hydroxyethyl)aminolcyclopentyll-4i)i 
dinecarboxamide mp. 168.8*C (compound 231). 

Example 57 

To a stirred solution of 1.4 parts of /V-(2,6-dimethylphenyl)-4-(methylamino)-1-(1-methylethyl)-4-piperi- 
dinecarboxamide in 60 parts of 2-propanone were added a few drops of 2-propanol saturated with 
hydrogen chloride. The precipitated product was filtered off and stirred for 2 hours in 2-propanone and a 
small amount of water. It was filtered off again and dried at the air, yielding 1.40 parts of /V-(2,6-dimethyl- 
phenyl)-4-(methylamino)-1 -(1-methylethyl)^piperidinecarboxamide dihydrochloride dihydrate; mp. 
219.8°C (compound 232). 

55 Example 58 

A mixture of 6 parts of t/ans-4-(dimethylamino)-A/-(2,6-dimethylphenyl)-1-(2-hydroxycyclohexyl)-4- 
piperidinecarboxamide, 1.2 parts of (— )-[S-(R*,R*)]-2,3-dihydroxybutanedioic acid, 120 parts of acetonitrile 
and 120 parts of 2-propanoi was stirred and refluxed for about 10 minutes. The clear solution was allowed 
to crystallize. The product was filtered off and recrystailized from 200 parts of a mixture of acetonitrile and 

GO 2-propanol (50:50 by volume). The product was filtered off and recrystailized again from 144 parts of a 
mixture of acetonitrile and 2-propanol, yielding 2.58 parts (69%) of (-)-frans-4-(dimethylamino)-A/-(2,6-di- 
methylphenyl) - 1 - (2 - hydroxycyciohexyl) - 4 - piperidinecarboxamide (-)-lS-(R*,R*)l - 2,3 - dihydroxy- 
butanedioate(2:1); [alsas == —7.1251** (c = 1% In methanol) (compound 233). 

A solution of 2.58 parts of (-)^Aa/7S-4-(dimethylamino)-/V-(2,6-dimethylphenyl)-1-(2-hydroxycyclo- 

55 hexyl)-4-piperidinecarboxamide (~)-[S-(R\R*)]-2,3-dihydroxybutanedioate(2:1) in 100 parts of water was 
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treated with sodium carbonate. The product was extracted twice with P^^^^^^ 
organic layers were washed with 50 parts of water, dried, filtered and evaporated. ^^I^^^^"^^. 
crystallized from 2.propanol. The product was filtered off and dried in a ^^^^P'^^^'^'^^^^^ 
of (+)fran5-4-{dimethylamino)-/V-(2,6.dime 

mp. 167.8*C; [a]s99 « +2.3r (c 1% in methanol) (compound 234). 



10 



A mixture of 10 parts of fran5-4-(dimethylamino)W-(2,6-dimethylphenyl)-1-(2.^^^ 
piperidinecarboxamide, 2.05 parts of (+HR^R^R*)^2;3-dihYd^oxyb^^^ 
mixture of 2.propanol and acetonitrile (B0:50 by volume) was stirred and refluxed for ^5 ™nirt^^ 
solution was allowed to crystallize. The product was filtered off and recrys^anized five ^^^J^^J^^^ 
360 288 and 240 parts of a mixture of acetonitrile and 2-propanol (50:50 by volume), Y'^Wing 3.« 
pSs'^'('fr^^^^^ 

amide (+HR-(R*.R*)l-2,3-dihydroxybutanedioate (2:1); [ahss = +7,8156^ (c = 1% in CH3OH) (compouna 



rs 235). 



20 



2S 



30 



3S 



40 



45 



SO 



SS 



60 



6S 



A solution of 3^ parts of {+H/a/»s-4^dlmethylamlno)-/V-(2,fr-dlme^y pheoyl^^^^^ 

treated with sodium carbonate. The product was extracted twice with <*'^'£«'"'^«"«- 
eSrSte were washed with 80 parts of water, dried, filtered and evaporated The "-f^'du^J^^VKSSji. 
from 2-propanol. The product was filtered off and dried, yielding 2.09 parts (71%) of ^-^^^^"^^^ 
amino)-/V-(2,6-dlmethylphenyl)-1-(2-hydro>cycyclohexyl)^piperidinecarboxamide; mp. 167.yi. jcompo 



236). 

Example 60 



To 80 parts of 2-propanol (which were cooled to -SX) were added 3.4 parts of methanamine. 6.6 Parte 
of acetic acid weiB added dropwise at 0»C. Upon completion, the whole was stirred for 15 rnirjutes at room 
temperature. After the addition of 14.05 parts of ethyl 3-oxo-1-piperidinecarboxylate, stimng was a)n- 
tinued for 30 minutes at room temperature. 10 Parte of 2.isocyano-1,3-dimethylben2ene were add«J and 
the whole was stirred for 3 hours at reflux. The reaction mbcture was evaporated, yielding 28 parts t9»% » ot 
ethyl 3-(acetylmethylamino)-3-((2,6-dimethylphenyl)aminocarbonyl]-1-piperidinecarboxylate as a resioue 

(conipound^237)L ^ ^^^^ 3.{acetYlmethylamino)-3-[(2,6-dimethYlphenyl)amlnocartonyll-1-plpen- 

dinecarboxylate, 30 parte of potassium hydroxide and 100 parts of 2-propanol was stirred and re»»»«ea 
overnight The reaction mixture was evaporated. The residue was taken up In water three times ana 
latter was evaporated each time. The product viras extracted twice with dichloromethane. The comoinea 
extracte were washed o/ice with water, dried, filtered and evaporated. The residue was punfied by coiuinn 
chromatography over silica gel using a mixture of trichloromethane and methanol (93:7 by vo"""!!?'' 
saturated with ammonia, as eluent. The first fraction was collected and the eluent was e>raporated. l ne 
residue was stirred In 2,2'oxybispropane, yielding a52 parte of /V-(2,6-dimethylphenyl)-3-(methylaminoj-^ 
p.pendineMrtoxamideJc^ of 8.52 parte of AH2,6-dimethylphenyl)-3-(methylamino^3- 

piperidinecarboxamide. 6.79 parte of /V,/V-diethylethanamine and 300 parte of ^'cWoromethane were 
added dropwise 6.3 parte of (phenylmethyl) carbonochloridate at 0"C. Upon completion, «>™"? J*^ 
continued first for 2 hours in an ice-bath and further overnight at room temperature, "niereacdon mixture 
was washed twice with water. The organic layer was dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane andmethanoi k^a 
by volume) as eluent. The first fraction was collected and the eluent was evaporated. The residue was 
solidified in 2,2'-oxybispropane. The product was filtered off and dried, yielding 10.7 parts (82%) or 
(phenylmethyl) 3-l(2,6-dimethylphenyl)amlnocarbonyll-3-(methylamino)-1-pipendinecarboxylate; mp. 

107.6°C (compound 239). . ^ ^ , ^u.-wiutR 

5 67 Parts of sodium borohydride were suspended In a solution of 10.2 parte of (phenylmethyl) 3-lU.o- 
dimethyiphenyl)aminocarbonyl]-3-(methylamino)-1-piperidinecarboxylate In 90 parte of^*e*r8"Ydrofuran. 
This suspension was added portionwise to a stirred and cooled mixture of 7.55 parte of a tormaiaenyoe 
solution 40% in water, 9.44 parts of a sulfuric acid solution 3M and 90 parts of tetrahydrofuran at about IOC 
and at a pH below 5 (exothermic reaction: temp, rose to about 30»C). Upon completion, stirnng was 
continued for 3 hours at room temperature. Water was added and the whole was treated with a sodium 
hydroxide solution 50%. After stirring for 5 minutes, the layers were separated and the aqueous phase was 
extracted with dichloromethane. The combined organic phases were evaporated and the residue was taicen 
up in trichloromethane. The organic phase was washed with water, dried, filtered and evaporated, ine 
residue was purified by column chromatography over silica gel using a mixture of tnchloromethane ana 
methanol (96:4 by volume) as eluent. The pure fractions were collected and the eluent wras evaporateo, 
yielding 1 1 .52 parte of (phenylmethyl) 3-(dimethylamino)-/V-[(2.6-dlmethylphenYl)aminocarbonylM-pipen- 

dinecarboxylate as a residue (compound 240). , 

A mixture of 6.4 parte of (phenylmethyl) 3-(dimethylamino)-A/-[(2,6-dimethylphenyl)aminocairbonylJ-> 
piperidinecarboxylate and 120 parte of methanol was hydrogenated at nonnal pressure and at 50 C witn / 
parte of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was token up. tne 
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catalyst was filtered off and the filtrate was evaporated. The residue was stirred in 2w^'-oxybispropane. The 
product was filtered off and dried, yielding 3.40 parts (77%) of 3-(dimethylamino)-AM2,6-dlmethyiphenyl)- 
S-piperidinecarboxamide (compound 241). 

A mixture of 1.2 parts of 7-oxabfcyclo[4.1.0]heptane, 2.75 parts of 3-(dimethylamino)-/V-(2^6-dimethyl- 

5 phenyl)-3-piperidinecarboxamide and 45 parts of a mixture of water and ethanol (50:50 by volume) was 
stirred and refluxed overnight. The reaction mixture was evaporated and water was added to the residue. 
The product was extracted twice with dichlordmethane. The combined extracts were dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent The pure fractions were collected and the 

to eluent was evaporated, yielding 2.55 parts (68^%) of f/a/?s-3-(dimethylamino)-/V-(2,6<nmethylphenyl)-1-(2- 
hydroxycyclohexyl)-3-pipendinecarboxamtde; mp« 174.0°C (compound 242). 

Example 61 

A solution of 9.88 parts of (phenylmethyl) 4-[(2,6-dimethylphenyl)aminocarbonyil-4-(methylamlno)-1- 
15 piperidinecarboxylate and 0.9 parts of poly(oxymethylene) in 36 parts of A{./V-dimethyiformamlde was 
stirred and heated slowly in an oil-bath to 100°C over a 1 hour period. After stirring for 2 hours at 100*C, 
another 0.9 parts of poly(oxymethylene) was added and stirring was continued while heating to 14(rC The 
whole was further stirred overnight at 140X. The reaction mixture was evaporated in vacuo and the oily 
residue was dissolved in 375 parts of trichloromethane. The solution was washed with 100 parts of v^er. 
20 The aqueous phase was extracted with trichloromethane. The combined organic phases were washed with 
water, dried, filtered and evaporated. The oily residue was boiled three times in 175 parts of 2,2'-oxybis- 
propane and the latter was decanted each time. The combined 2,2'-oxybispropane phases were stirred with 
activated charcoal. The latter was filtered off and the filtrate was evaporated in vacuo. The residue was 
dissolved in methylbenzene and the whole was evaporated again in vacuo, yielding 6 parts (58.9%) of 
25 phenylmethyl 3-(2,6-dimethylphenyl)-1-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-cdrboxytate as an oily 
residue (compound 243). 

In a similar manner there was also prepared: 

(phenylmethyl) 3-(2,6-dimethylphenyl>-1-ethyi-4-oxo-1,33-triazaspiro[4,5]decan-4^ne as a residue 
(compound 244). 

30 

Example 62 

A mixture of 6 parts of (phenylmethyl) 3-(2,6-dimethylphenyl)-1-methyl-4-oxo-1,3,8-triazaspiro[4,5]- 
decane-&>carboxylate and 120 parts of methanol was hydrogenated at normal pressure and at room 
temperature with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen 
35 was taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was dissolved in 
dichloromethane and the solution was washed with a sodium hydroxide solirtion 10%. The organic phase 
was dried, filtered and evaporated In vacuo, yielding 3.7 parts (90.2%) of 3-(2,6-dimethylphenyi)-lHnethyl- 
1,3,8-triazaspiro[4,5]decan-4-one as an oily residue (compound 245). 
In a similar manner there was also prepared: 
40 3-(2,6-dimethylphenyl)-1-ethyl-1 A8-triazaspiro[4,5]decan*4-one as a residue (compound 246). 

Example 63 

Asolution of 1.33 parts of 7-oxabicyclo[4,1,0]heptane and 3.7 parts of 3-(2,6-d^methylphenyl)-1-methyl- 
l,3,8-triazaspiro[4,5]decan-4-one in 24 parts of ethanol and 30 parts of water was stirred and refluxed in an 

45 oil-bath (1 1 0X) for 24 hours. The reaction mixture was evaporated in vacuo. The solid residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol (97:3 by 
volume), saturated with ammonia, as eluent The pure fractions were collected and the eluent was 
evaporated. The solid residue was crystallized from acetonitrile, yielding 2.6 parts (52%) of tr9n5-3-(2,6-dl- 
methylphenyl)-8-(2-hydroxycyclohexyl)-1-methyi*1,3,8-triazaspiro(4,5]decan-4-one; mp. 169.0^C (compound 

50 247). 

Example 64 

A mixture of 4 parts of 2-propanone, 3.9 parts of 3-{2,6-dimethylphenyl)-1-ethyl-1,3,8-triazaspiro[4,5]- 
decan-4-one, 1 part of a solution of thiophene In ethanol 5% and 120 parts of methanol was hydrogenated 

55 at normal pressure and at room temperature with 2 parts of paliadlum-on-charcoai catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 
The residue was purified by column chromatography over silica gel using a mixture of trichloromethane 
and methanol (90:10 by volume) as eluent. The desired fractions were collected and the eluent was 
evaporated. The residue was triturated in 2,2'-oxybispropane. The product was filtered off and dried, 

eo yielding 0,36 parts (7.3%) of 3-(2,6-dimethylphenyl)-1 -ethyl-8-(1-methylethyl)-1 ,3,8-triazaspirol4,51decanT4- 
one monohydrochlorlde; mp. 250.8^0 (compound 248). On the column the product was further eluated with 
a mixture of trichloromethane and methanol (90:10 by volume). The desired fractions were collected and 
the eluent was evaporated. The residue was crystallized from 2,2'-oxyblspropane. After cooling (2-propa- 
none/COz bath) the product was filtered off and dried, yielding 0.85 parts (19%) of 3-(2,6-dimethylphenyl)-1- 

65 ethyl-8-(1«methylethyl)-1,3,8-triazaspirol4,5]decan-4-one; mp. 114.2°C (compound 249). 
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Example 65 ^. 
To a stirred mixture of 8^5 parts of 4-{dImethylamino)-/V^2,6Kiimethylphenyl)-4-pipendine<arDm^ 
amide, 6^6 parts of sodium carlKjnate and 180 parts of tetraliydrofuran were added dropwise Z-**.P^"s «• 
2-chloroacetonltrile. Upon completion, stirring was continued overniglit at reflux. After «>oling, me 
precipitated product was filtered off and washed witli trichloromethane. The organic layer was anro. 
filtered and evaporated. The residue was solidified in 24l'-oxyblspropane. The precipitated produrt was 
filtered off and crystallized from a mixture of trichloromethane and methanol (95:5 by vojume). iiw 
product was filtered off and dried, yielding 6.53 parts (69.2%) of Mcyanomethyl)-4-{dimethylammoHV-l^o- 
dimethylphenyl)-4-piperidinecarboxamide; mp. 193.3°C (compound 250). -M^^rh. 
A mi^re of 6 parts of Mcyanomethyl)-4^dimethylamino)-/V-(2.6^imethylphenyl)^pipendinecarb- 

oxamide and 320 parts of methanol saturated with ammonia was hydrogenated at normal Pif^"" 
20X with 3 parts of Raney-nickel catalyst After the calculated amount of hydrogen was taKen uP' "^e 
catalyst was filtered off and the filtrate was evaporated. The residue was stinred in 2^'-oxyb'spro|»ne. i ne 
product was filtered off and purified by column chromatography over silica gel using a "^'^tu^e^J^'"™* 
methane and methanol (90:10 by volume), saturated with ammonia, as eluent. The firet Tra<»°" 
collected and the eluent was evaporated. The residue was stirred in 2,2'-oxybispropane. TTie prodiwavras 
filtered off and dried, yielding 5.14 parts (84%) of 1-{2-amlnoethyl)-4-(dimethylammo)-W-(2,6^nietnYi- 
Dhenyl)-4-piperidinecarboxamlde; mp. 162.6"C (compound 251). .... ... _»w.,i«„:„«\ 

A mixture of 1.2 parts of 7-oxabicyclo[4.1.01heptane, 3.19 parts of 1-(2-ammoethyl)-4-(dimethy^ino»- 
/V-{2,6-dimethylphenyl)-4-piperidinecarboxamide, 25 parts of water and 20 parts of ethanol wras snn«a ana 
refluxed for 30 hours. The reaction mixture was evaporated. The residue was dissoh/ed In 
methane. The solution was dried, filtered and evaporated. The residue was purified by co umn <*'W«ro- 
graphy over silica gel using a mixture of trichloromethane and methanol (93:7 by ^a*^!^^ 
ammonia, as eluent The first ft-action was collected and the eluent was evaporated. The residue vws 

crystallized from acetonitrile. The product was filtered off and dried, yielding 2.^ parts (^.2%) ojo^^-*^ 
(dimethylamlno)-/V^2,6sJimethylphenYl)-1-[2-l(2-*ydroxycyclohexyl)amlnolethyll-4-pipendinecaroox- 

amide; mp. 141 .8°C (compound 252). 



to 



IS 



20 



2S 



30 Claims 

1. A chemical compound having the formula 



as 0 



R 



L-N V^. 2 



45 a pharmaceutically acceptable acid addition salt or a possible stereochemically isomenc *orm thereof , 
wherein one of the hydrogen atoms within the radical —CJA^— or — C„Hj„ may be replaced by hydroxy, 
lower allcyioxy or lower alkyi; and wherein: 

m and n are each the integer 1, 2 or 3, the sum of m and n being 3 or 4: 
R\ R« and R' are each independently selected from the group consisting of hydrogen, 
so (aryl)lower alkyI and lower aikylcarbonyl; or and R», when taken together, may form a m«^yiene 
function; or R* and R^ taken together witti the nitrogen atom, may form a 1-piperidinyl, 1-pyrrolidinyi or, 
4-morpholinyl radical; 

UsVmember selected from the group consisting of hydrogen; pyrimidinyl; tetrahydropyrimldlnyl: 
ss tetrahydropyranyl; dihydroindenyl; lower alkenyl; (aryl)lower alkenyl; cycloalkenyl opt»o"ally substitutea 
with a hydroxy or an oxo radical; cycloalkyi optionally substituted with up to two radicals selected from tne 
group consisting of lower alkyl. substituted lower alkyI, a radical of formula —OR*, a fpmnu a 

I-O-CO-R', a radical of formula -NR^R' and a radical of formula _NH-CO-R^ wherein said 
substituted lower alkyI is lower alkyI being substituted with a member selected from the group consisting 
60 of (lower alkyDcarbonyl, (lower alkyloxyjcarbonyl, amino, mono- and dldower alkyDamino, R* Is nYdrogen, 
lower alkyI or aryllower alkyi, R* is lower alkyi, aryl, or aryllower alkyI, wherein up to two hydrogen raaicais 
in the lower alkyi part of the said aryllower alkyi radical may independently be replaced by a "lennber 
selected from the group consisting of lower alkyloxy and trifluoromethyl, R° is hydrogen, lower alkyi, aryl- 
lower alkyi, lower alkylsulfonyl, or hydroxylower alkyi, R' is amino, lower alkyi, aryl, lower alkyloxy, or aryi- 
65 lower alkyi and R* is hydrogen, lower alkyi, hydroxylower alkyi, or aryllower alkyi; 
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a radical of formula 

wherein r and s are Independently 0 or an integer of from 1 to 6 inclusive, Is hydrogen or hydroxy, R^® Is 
10 hydrogen, lower alkyi or hydroxylower alkyi, and R" is hydrogen, hydroxy, lower alkyioxy, aryloxy, aryl- 
iower alkyioxy, cyano, amino, mono- and di(lower alkyOamino, arylamino, mono- and di(aryllower alkyl)- 
amino, aminocarbonyl, mono- and didower alky1)aminocarbonyl, 1-piperidinyl, 4HnrK>rpholinyl, 
1-pyrrolidinyl, arylaminocarbonyi, 1-piperidinylcarbonyl, 4-morphormylcarbonyl, l-pyrrolidinylcarbonyl, 
lower alkyloxycarbonyl, arytcarbonyl, aryl, cycloalkyi, cycloalkylamino or cycloalkylaminocarbonylr said 
IS cycloalkyi, as embraced In the definition of R^^, being optionally substituted with a hydroxy radical; 
a radical of formula 

O 



20 



2S 



30 



SO 



— C-R 



12 (b) 



wherein R^^ is lower alkyi, lower alkyioxy, (aryl)lower alkyioxy, aryl or cycloalkyi optionally substituted with 



hydroxy; and 

a radical of formula 



r" (c) 



wherein R^^ is hydrogen, lower alkyi, lower alkyloxycarbonyl or l(aryl)lower alkyloxy]carbonyl, and R is 
hydrogen, hydroxy or lower alkyioxy; 
wherein aryl is phenyl optionally substituted with up to three substituents each independently selected 
from the group consisting of lower alkyi, halo, hydroxy, lower alkyioxy, trifluoromethyl, amino, mono- and 
3S didower alkyOamino and nitro, and wherein the term "lower alkyi" Is meant to include straight and branch 
chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms, the term "lower alkenyl" refers to 
alkenyl radicals having from 3 to 6 carbon atoms, the term "cycloalkyi" Is generic to cyclopropyl, cyclo- 
butyl, cyctopentyl and cyclohexyl; and the term "cycloalkenyl" refers to cyclopentenyi and cydohexenyl. 
2. A chemical compound according to claim 1 wherein R' is hydrogen and Ar is 2,6-dimethYlphenyl. 
40 3. A chemical compound according to claim 1 wherein R' is hydrogen, Ar is 2,6-dimethylphenyl and L is 
cycloalkyi optionally substituted with hydroxy. 

4. A chemical compound according to claim 1 wherein the compound of formula (!) Is 4-(dimethyl- 
amino)-/V-(2,6-dimethylphenylM-(2-hydroxycyclohexyl)-4-piperidinecarboxamide. 

5. A pharmaceutical composition comprising per dosage unit an effective amount of at least one 
^ compound as claimed in any of claims 1 to 4. 

6. A pharmaceutical composition comprising per dosage unit an effective antiarrhythmic amount of 
rAa/JS'4-{dimethylamino)-/V-(2,6-dimethylphenylH-(2-hydroxycyclohexyl)-4-piperidinecarboxamlde 

7. A process for preparing a chemical compound as claimed in claim 1, characterized by 
a) amidating a carboxylic acid of formula 



or a halide, anhydride, or ester derh^ative thereof, with an amine of formula 



60 



HN— At 

I (111) 

pi -a 

65 wherein R^~* and R^~* are as previously described for R^ and R^ provided that R^ and R* combined, do not 
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form a methylene radical, in an appropriate reaction-inert medium, thus yielding a compound of formula 

^-\°^' y< 2-. (I-.); or 



R 



to 

b) amidating an intermediate of formula 
IS L-N " ,C 



(IV) 



of formula (III) in a suitable reaction-inert medium thus yielding a compound of fonnula 



30 with an amine i 

li 



N: H,^ NH 

$0 c) condensing a ketone of formula 



f m 2m Y (I-a-1); or 



35 

with an amine of formula 



40 

and an isonitrile of formula 

45 



n Zn 



/ 

HN 

\ 



Cr*-Ar 



tVl) 



(VII) 



in the presence of a suitable anion. In a suitable reaction-Inert medium, thus yielding a compound of 
formula 

0 

so II 

» 2ni (I-a-2); and 

^ C H, ^N-r2-« 
n 2n I, 

ss R 

optionally 

i) cyclizing a compound of formula 

60 ?l 

/- C H- ^ X-NH-Ar 
L-N " ^" C (I-a-l-a) 

C H, '^N-H 
n 2n I 3 

65 R 
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with formaldehyde or a polymeric form thereof, in a suitable reaction-inert medium, thus yielding a 
compound of formula 

L-M ° c (I-b); or 



a 2n 

ii) N-alkylating a compound of formula 



H-N Y . (I-c) 



n 2n I 3 



20 with a reagent of formula 



r 

U— w tviii). 



said W being an appropriate leaving group, in a suitable reaction-inert medium, thus yielding a compound 
of formula 

25 0 

^ch,^Vr^ 

30 n 2n . I o 

R-* 

wherein U is as previously described for L, provided that is other than hydrogen; or 

iii) reductively N-alkylating a compound of formula (I — c) with an appropriate carbonyl-compound of 
3S formuia 

L«'=C=0 (IX) 
in a suitable reaction-inert medium, thus yielding a compound of formula 
-» 0 R^ 

45 Q 2a 1 ^ 

wherein is as previously described for L, provided that is not hydrogen or a radical of formula (b) and 
X^'^Q^Q is a compound of formula — H, wherein a — CH^— radical is oxidated to a carbonyl radical; or 
so iv) condensing a compound of formula (I — c) with an appropriate cycloalkanone of formula 



ss 



™2\ 



C-0 (X) , 

thus yielding a compound of formula 



..-^ '^C -^^N-R 

65 R 



(' 



(I-f) 



50 



m 



IS 



EP 0 121 972 B1 

in a suitable reaction-inert medium; wherein in (X) and (l-f). A' talcen together with the e««"edjyl 
respectively ethenediyi radical, represents a cycloalkyi, respectively cydoalkenyl radical optionally 
substituted with hydroxy or carbonyl; or ^ ^, _ .„. , - 

V) reducing a compound of formula (l-f) with an appropriate reductive agent, *usyieWing a 
compound of formula (I) wherein L is a 5 or 6-membered cycloalkyl radical optionally substrtuted with 
hydroxy or carbonyl; or ^ . , 

vi) condensing a compound of formula (I— c) with a reagent of formula 

■ CH 



in a suitable reaction-Inert medium, thus yielding a compound of formula 



XH 0 
I II I 

k ^CH-N A 2 (^"8^ 

R 

wherein A, taken together with the ethanediyi radical, represents an optionally substituted ^cloal^l 
25 radical and X is O or NR", said R« in combination with N, forming an appropriate substituent of the saw 

*^'^'vii)rowSg°a'^ compound of formula (1), wherein L is an aryllower alkyl radical into a compound 
formula (I), wherein L is a lower alkyloxycarbonyl radical with an appropriate carbonohalidate in a sunaow 
reaction-inert medium; or 

viii) converting a compound of formula (I— d) into a compound of formula 

Si' 

.2. j3 

form by treatment with an appropriate acid or, conversely, converting the acid-addition salt into the tree 
base form with alkali; and/or preparing stereochemically isomeric ^o^ms thereof. _,^H..h*»wn^ 

8. A process for preparing 4.(dimethylamlno)-/V-|2,6-dimethylphenyl^^^^^ 

45 piperidinecarboxamlde, characterized by the reaction of 7-oxabicyciol4.1.0]heptane with Mdimethyl 
amino)-/V-(2,6-dimethylphenyl)-4-piperidinecarboxamide. , . ^ . ^* ^loimc r and 6 

9. A process for preparing a pharmaceutical composition as claimed m any ^"1^ .^J^'J^^f^^^ 
characterized by mixing an effective amount of a compound as claimed in any one of claims 1 to 4 with an. 

'"^^0^ A compound as claimed in any one of claims 1 to 4 for use as an antiarrhythmic agent. 



30 



35 



SO 



SS 



60 



PatentansprOche 

1. Chemische Verbindung mit der Formel 



II I 



L-K 



" 2m (I), 



VC^H2„y"N-R 



R 

6S pharmazeutische annehmbares Saureadditionssalz oder mSgliche steriochemisch isomere Form hievon. 
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worin eines der Wasserstoffatome innerhalb des Restes --CmHam— Oder— C„H2n— durch Hydroxy, Nieder- 
alkyloxy oder Niederalicyl ersetzt sein kann; und worin: . 

m und n jeweils eine ganze Zahl 1, 2 oder 3 bedeuten, wobel die Summe aus m und n 3 oder 4 of^gt; 

R^ R2 und R^ jeweils unabhangig voneinander aus der aus Wasserstoff, Nlederalkyl. (AryDnlederallcyl 
und Niederalkylcarbonyl bestehenden Gruppe ausgewahit smd; oder R^ und R* zusammengenorranen eine 
Methylenfunktion darsteilen konnen; oder R* und R', zusammen mit dem Stickstoffatom, einen 1-Pipen- 
dinyl-, 1-Pyrrolidinyl- oder 4-Morpholmyirest ausbilden konnen; 

Ar fQr Aryl steht; und 

Lfur ein Glied steht, das aus der Gruppe ausgewahit ist, die aus Wasserstoff; Pyrimidmyl; Telrahyciro- 
pyrimidinyl; Tetrahydropyranyl; Dihydroindenyl; Niederalkenyl; (Aryl)niederalkenyl; Cycloalkenyl, das 
gegebenenfalls durch einen Hydroxy- oder einen Oxorest substitulert ist; CykloalkyI, das gegebenentalls 
mIt bis zu zwei Resten, ausgewahit aus der aus NiederalkyI, substituiertem Niederatkyl, einem Rest der 
Formal —OR*, einem Rest der R>rmel -0-^0-R^ einem Rest der Formel — NRW und einem Rest der 
fiormel — NH— CO— R^ bestehenden Gruppe substitulert ist, worin das genannte substituierte Niederalicyl 
ein Niederalkylrest ist, der durch ein aus der aus (NiederalkyOcarbonyl, (Niederalkyloxy)carbonyl, Ammo, 
Mono- und Di{niederaikyl)amino bestehenden Gruppe ausgewahltes Glled substitulert ist, R fur W^ser- 
stoff, NiederalkyI oder Arylniederalkyl steht, R^ fur NiederalkyI, Aryl oder ArylniederalkyI steht, wobei Ws zu 
zwei Wasserstoffreste in dem Niederalkylteil des genannten Arylniederalkylrestes unabhangig von- 
einander durch ein aus der aus Niederalkyloxy und Trifluormethyl bestehenden Gruppe ausgewahltes 
Glied ersetzt sein konnen, R« fur Wasserstoff, NiederalkyI, Arylniederalkyl, Niederalkylsulfonyl Oder 
HydroxyniederalkyI steht, R^ Amino, NiederalkyI, Aryl, Niederalkyloxy oder Arylniederalkyl bedeutet und R 
fur Wasserstoff, NiederalkyI, HydroxyniederalkyI oder Arylniederalkyl steht; 

einem Rest der Formel 

r5 

worin r und s unabhangig voneinander 0 oder eine ganze Zahl von 1 bis einschlieSlich 6 bedeuten, R^ 
Wasserstoff oder Hydroxy ist, R^° fur Wasserstoff, NiederalkyI oder HydroxyniederalkyI steht und R 
Wasserstoff, Hydroxy, Niederalkyloxy, Aryloxy, Arylniederalkyloxy, Cyano, Amino, Mono- und Di(nieder- 
alkyDamino, Arylamino, Mono- und Di(arylniederalkyl)amino, Aminocarbonyl, Mono- und Di(niederalkyl)- 
aminocarbonyl, 1-Piperidinyl, 4-Morpholinyl, 1-Pyrrolidinyl, Arylaminocarbonyl, 1-Piperidinylcart>ony^j^4- 
Morpholinylcarbonyl, 1-Pyrrolidinylcarbonyl, Niederalkyloxycarbonyl, Arylcarbonyl, Aryl', Cydoalkyl, 
Cycloaikylamino oder Cycloalkylaminocarbonyl bedeutet, wobei das in der Definition von R" enthaltene 
CycloalkyI gewunschtenfalls durch einen Hydroxyrest substituiert ist; 
einem Rest der Formel 

O 

-Lr«, (b) 

worin R^2 fQr NiederalkyI, Niederalkyloxy, (Aryl)niederalkyloxy, Aryl oder gegebenenfalls durch Hydroxy 
substituiertes CycloalkyI steht; und 



einem Rest der Formel 



13 (c) 



worin R" fur Wasserstoff, NiederalkyI, Niederalkoxycarbonyl oder [(Aryl)niederalkyloxylcarbonyl steht und 
R^* Wasserstoff, Hydroxy oder Niederalkyloxy bedeutet; 

besteht; worin Aryl Phenyl bedeutet, das gegebenenfalls mit bis zu 3 Substituenten, jeweils unabhangig 
voneinander ausgewahit aus der aus NiederalkyI, Halogen, Hydroxy, Niederalkyloxy, Trifluormethyl, 
Amino, Mono- und Di(niederalkyl)amino und Nitro bestehenden Gruppe, substituiert ist, und worin der 
Ausdruck "NiederalkyI" gerade und verzweigtkettige gesattigte Kohlenwasserstoffreste mit 1 bis 6 Kohlen- 
stoffatomen bezeichnen soil, der Ausdruck "Niederalkenyl" sich auf Alkenylreste mit 3 bis 6 Kohlenstoff- 
atomen bezieht, der Ausdruck "CycloalkyI" generisch fur Cyclopropyl, Cyclobutyl, Cyclopentyl und Cyclo- 
hexyl steht; und der Ausdruck "Cycloalkenyl" sich auf Cyclopentenyl und Cyclohexenyl bezieht 

2. Chemische Verbindung nach Anspruch 1, worin R^ fur Wasserstoff steht und Ar 2,6-Dimethylphenyl 
bedeutet. 

3. Chemische Verbindung nach Anspruch 1, worin R^ Wasserstoff ist, Ar fQr 2,6-Dimethylphenyl stent 
und L gegebenenfalls durch Hydroxy substituiertes CycloalkyI darstellt. 



52 



EP 0121 972 B1 

4 Chemische Verbindung nach Anspruch 1. worin die Verbindung der Fortnel (1) 4-(DimethYtemino)-N- 
(2.6K«methylphenyl)-1-(2-hydroxycyclohexyl)-4-piperidlncarboxamidist ««niostBns 

5. Pharmazeutische Zusammensetzung, umfassend je Dosiseinheit eine wirksame Menge wenigstens 
einer Verbindung, wie in einem der AnsprQche 1 bis 4 beanspmcht „u,,,„,5cch vjirksame 

6. Pharmazeutische Zusammensetzung. enthaltend je Dosiseinheit erne ^'^^^'^^^'^S^r- 
Menge von trans^-(Dimethylamino)-N-(2,6-dlmethylphenylH-(2-hydroxycyclohexyl)-4i)ipendincar 

'"'Tverfahren zur Herstellung einer chemischen Verbindung. wie in Anspruch 1 beansprocht, gelcenn- 



zeichnet durch 
to a) Amidieren einer Carbonsaure der Formel 



75 



.2n ,j 



20 Oder eines Halogenlds. Anhydride Oder Esterderivats hievon. mit einem Amin der Formel 

HN-^r j„„ 

A- ' 

worin R'- und R«- wiezuvorfur und R» beschrieben definiert sind. mit der ^aBaabe. daB R^und^' z^ 
rmmengenommen nicht einen Methylenrest ausbilden. in einem geeigneten realctionsinerten Medium 
unter Ausblldung einer Verbindung der Formel 



25 



30 0 R^'* 

II I 



40 



45 



Oder ^ _ , 

b) Amidieren einer Zwischenverbindung der Formel 



* A 



(IV) 



mit einem Amln der roimel (llll in einem geelgneten leeldionslnerten Medium unter Ausbilduno einer 

Verbindung der Formel 



/'^««2n^^-^'^"^'^' (I-a-1) 
L-N J\ 



-C H--^ NH 
n2a U 



60 



Oder ^ ^ , 

c) Kondensleren eines Ketons der Formel 



L-N " ^ C-0 
n 2n 



(V) 



65 
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mit einem Amfn der Fbnnel 



und einem Isonttril der Formel 

n 
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h/ 

\ 

CN-Ar <VH) 



In Gegenwart eines geeigneten Anions in einem geeigneten reelctione-lnerten Medium unter Ausbikfang 
einer Verbindung der Fomiel 

0 

/-C H« ^ ^S-NH-Ar 
L-N » 2m Y (I-a-2) 

n 2n I- 

20 

und gewunschtenfalls 

i) Cyklisieren einer Verbindung der Formel 



/ m 2a (I-a-l-aj 



L-N — C 



mIt Formaldehyd oder einer polymeren Form iiievon, in einem geeigneten realctions-inerten IVIedium, unter 
Ausbildung einer Verbindung der Formel 



0 



L-H^ m 2m . (I-b) 

n 2n I 3 
ii) N-Alkylieren einer Verbindung der Formel 

H-H^ m 2m^j^ (I-c) 

H,-^ Vr2 
n 2n I 3 

R 

50 mit einem Reagens der Formel 

L'— W tVIII), 

worin W eine geeignete Leaving-Gruppe darsteilt, in einem geeigneten realctions-inerten Medium unter 

Ausbildung einer Verbindung der Formel 
55 1 

0 R-^ 

11 t 

60 H--^ ^N-R 

n 2n I 3 

R-* 

worin wie zuvor fQr L angegeben definiert ist, mit der Maiigabe, dal5 eine andere Bedeutung als 
6S Wasserstoff hat; oder 

54 
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iii) reduktives N-AlkyHeren einer Verbindung der Formel (V-c) mit einer geeigneten Carbonyl-Verbin- 
dung der Formel 

5 in einem geeigneten reaktions-inerten Medium unter Ausbiidung einer Verbindung der Formel 



10 



IS 



25 



30 



35 



40 



,2.^=.«2.y''^-^-*' <I-.) 



n 2n I 3 



R' 



worin L« wie zuvorfQr L angegeben deflniert ist. mit der MaBgabe, daB L* nicht fQr Wasserstoff o^er einen 
Rest der Formel (b) steht und worin L«'=C=0 eine Verbindung der Formel L«-H Ist. wonn eine -CHr 
Gruppe zu einem Carbonylrest oxidiert ist; Oder Aar 
iv) Kondensleren einer Verbindung der Formel (l-c) mit einem entsprechenden Cycloalkanon der 



20 Formel 

.CH 



C 



2\ 



In einem geeigneten realrtions-lnerten Medium unter Ausbiidung einer Verbindung der Formel 



( C-N^ " C , (1-f) 

/ H.-^'^N-R^ 
A' n 2n I . 

wobei in den Verbindungen der Formein (X) und (I— f) A', zusammen mit dem Ethandiyl- bzw. EthendiYl- 
rest, einen Cycloalkyl- bzw. Cycloalkenylrest bedeutet, der gegebenenfalls durch Hydroxy oder i^roonyi 

substituiert Ist; oder .^--^1 ••ntar 

v) Reduzieren einer Verbindung der Formel (I— f) mit emem entsprechenden ReduktiorwmiKW unrer 
Ausbiidung einer Verbindung der Formel (1), worin L einen 5- oder 6-gliedrigen Cycloalkyl rest bedeutet, aer 
gegebenenfalls durch l^ydroxy oder Carbonyl substituiert Ist; oder 

vi) Kondensieren einer Verbindung der Fomiel (I— c) mit einem Reagens der Formel 

45 CH— X 

\/ m» 

• CH 



„ in einem geeigneten reaktions-lnerten Medium unter Ausbiidung einer Verbindung der Formel 

SO 

XH - 0 R^ 

.1 HI 

ss A ^CH-N « ^™ " 



• C H, ^N-R^ 
R 



C-" \ (1-8) 



60 worin A. zusammen mit dem Ethandlylrest, einen gegebenenfalls substituierten Cycloalkylre^ ''®e 

und X fur Sauerstoff oder NR" steht, wobei der Rest R^^, zusammen mit N, einen entsprechenden s>ud8«- 
tuenten des Cycloalkylrestes darstellt; oder 

vii) Oberfuhren einer Verbindung der Formel (I), worin L einen Arylniederalkylrest darstellt, mit emem 
geeigneten Carbonohalidat in einem geeigneten reaktions-lnerten Medium In eine Verbindung der Pormei 

65 (I), worin L einen Niederalkyloxycarbonylrest bedeutet; oder 



55 
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viii) Oberfuhren einer Verbindung der Formel (I— d) in eine Verbindung der Formel 

W I 

HN » 2» (I-c) 
C H, ^N-R 

mit einem geeigneten Reagens zur Umwandlung tertiarer Amine oder Amide in sekundare Amine; und 
gewunschtenfalls Oberfuhren der Verbindungen der Formel (1) in eine therapeutisch wirksame nlcht- 
toxische Saureadditionssalzform durcli Behandlung mit elner entsprechenden Saure, Oder umgeicenrt, 
Oberfuhren des Saureadditionssalzes in diefreie Basenform mit Allcali; und/oder Bereiten stereochemisch 
IS fsomerer Formen hievon. 

8. Verfahren zur Herstellung von 4^Dimethylamino)-N^2^lmethylphenyl)-1-(24iydroxycydoh»pjl 
4-piperidincarboxamid, gekennzeichnet durch die Umsetzung von 7-Oxabicyclol4.1.01heptan mit 4-(Ui- 
methylamino)-N-{2,6-dimethylphenyl)-4-piperidincarboxamid. 

9. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, wie in einem der Ansprucne 
20 5 und 6 beansprucht, gekennzeichnet durch Vermischen einer wirksamen Menge einer Verbindung, vwe in 

einem der Anspruche 1 bis 4 beansprucht, mit einem inerten Trager. ^ 

10. Verbindung, wie in einem der AnsprQche 1 bis 4 beansprucht, zur Anwendung als ein antiarrhyt- 
misches Mittet. 



25 ' Revendlcatlons 

1. Compost chimique ayant pour formule 



3S 



40 



11 i 

L-N " C ^ 

V c y N-r 

^ Q 2n-^ I * 
R 

leurs sels d'addition d'acides convenant en phanmacie et leurs formes isomferes stereochiiniques 
possibles; oQ un des atomes d'hydrogene, dans le radical — C,„H2m— ou — CnHa^-, peut etre remplac6 par 
un hydroxy, un alkyloxy inferieur ou un alkyle infirieur; et oO: 

m et n sont chacun I'entier 1, 2 ou 3, la somme de m et n etant 3 ou 4; 

n\ R^ et sont chacun independamment choisis dans le groupe oonstituS par un hydrogene, un 
alkyle inferieur, un arylalkyle infirieur et un (alkyi inf6rieur)carbonyle; ou et R*, pris ensemble, peuvent 
former une fonction methylene; ou R^ et R^, pris ensemble avec I'atome d'azote, peuvent former un radical 
l-pip6ridyle, 1-pyrrolidinyle ou 4-morpholinyle; 

Ar est un aryle; et * u ^ 

L est un composant choisi dans le groupe constitue par I'hydrogene; un pyrimidinyle; un tetrahydro- 
pyrimidinyle; un tetrahydropyrannyle; un dihydro-lndenyle; un alcenyle inferieur; un ar/l-alcenyle 
inferieur; un cycloalcenyle facultativement substitu^ par un radical hydroxy ou oxo; un cycloalkyle faculta- 
tlvement substitu6 par jusqu'S deux radicaux choisis dans le groupe constitue par un alkyle infeneur, un 
alkyle inferieur substitu6, un radical de formule — OR^ un radical de formule — 0-<:0— R^ un radical de 
formule — NR^R* et un radical de fomiule — NH— CO— R^ oQ ledit alkyle Inferieur substitu6 est un alkyle 
inferieur substitue par un composant choisi dans le groupe constitue par un (alkyl inf6rieur)carbonyle, un 
(alkyloxy inferieur)carbonyle, un amino, un mono et un di(alkyi inferieur)amino, R* est un hydrogene, un 
alkyle inferieur ou un aryl-alkyle inferieur, R* est un alkyle inferieur, un aryle ou un aryl-alkyle inferieur, ou 
jusqu'ii deux atomes d'hydrogene de la partie alkyle inferieur dudit radical aryl-alkyle inferieur peuvent 
independamment etre remplaces par un composant choisi dans le groupe constitue par un a^Moxy 
inferieur et un trifluoromethyle, R® est un hydrogene, un alkyle inferieur, un aryl-alkyle inferieur, un alkyl- 
sulfonyle inferieur ou un hydroxyalkyle inferieur, R^ est un amino, un alkyle inferieur, un aryle, un alkyloxy 
inferieur ou un aryl-alkyle inferieur et R* est un hydrogene, un alkyle inferieur, un hydroxyalkyle inferieur 
ou un aryl-alkyle inferieur; 
60 un radical de formule 

r' 

' 11 

6s 



so 



ss 
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dans laquelle r et s sont independamment 0 ou un entler de 1 a 6 inclusivement, «f ""^^Vj^,^^^^ Z 
hydroxy. R« est un hydrogSne, un alkyle inf^rieur ou un hydroxyalkyle infeneur et est V"J'yf "J 
hIdSJJ un alkyloxy inflrieur, un aryloxy, un aryl-alkyloxy infeneur un cyano, un a-^'.^^' ^ 
Sa*ynnf6rieur)amlno, un arylamino, un mono ou di<aryl-alkyl inferieur)am.no, un 3™'^?.?^^°"^'^; 
mono ou di(alkyl inf6rieur)aminocarbonyle. un 1-pip6ridyle, un 4-morphollnyle, un l-PV"; '"V^' un 
SoLrbonyle, un 1-piperidylcarbonyle, un 4-morphollnylcarbony e, un l-Py^o'-^'^y'^ ^^^^^^^^S" 
faZloS in JieuDcarbonVle. un arylcarbonyle, un aryle. un cycloalkyie. un ^"Jo^'l^'^f^'^^X.^^^^^^ 
alkylaminocarbonyle, (edit cycloalkyie. dans la dfifinitfon de R". 6tant facultativement substitu6 par un 

radical hydroxy; 

un radical de formule 

O 

II « (b) 

dans laquelle R« est un alkyle InfSrieur. un alkyloxy Inffirieur, un aryl-alkyloxy Inf6rieur, un aryle ou un 
cycloalkyie facultativement substftu6 par un hydroxy; et 
un radical de formule 



dans laquelle R" est un hydrogene. un alkyle inf6rieur, un (alkyloxy inf6neur)carbonyle ou un (aiyl-alkyloxy 
lnf6rieur)carbonyle et R'* est un hydrogfene. un hydroxy ou un alkylo)^ infineur; . ^„„,„ 

oC un aryle est un ph6nyle facultativement substitu6 par jusqu'atroissubstituant8choisis<*8cum^^ 

pendamment dans le groupe constitu6 par un alkyle inffrjeur un halogeno, hYf^'^y- j'^'^ 
30 inf6rieur. un trifluorom6thyle, un amino, un mono ou di(alkyl inferieurjammo et un nrtro. "fj®^ 
"aSle lnf6rieur comprend les radicaux hydrocarbones satur6s droits ou ramifies ayant 1 a 6 ^ 
caitoone, le terme "alc6nyle inferieur" designe les radicaux aic6nyles ayant 3 d 6 atomes de carbone. e 
terme "cycloalkyie" designe de fagon gen6rale cyclopropyle, cydobutyle. cyclopentyle et cydohexyle et le 
tenne "cycloalcdnyle" designe cyclopent6nyle et cyclohex6nyle. ^ a, -.«t ..n 2 B^im6divl- 

3S 2. Compose chimique selon la revendlcation 1. oit, R' est un hydrogdne et Ar est un 2,6<limetnyi 

''*'*3Xompos6 chimique selon la revendication 1. oC. R' est un hydrogfene, Ar est un 2.6KHm6thylph6nyle 
et L est un cycloalkyie facultativement substitu6 par un hydroxy. /ji„A»h«i«minoW 

4. Compose chimique selon la revendication 1. oQ le compos* de formule (l> est le Mdirndthylaminoh 
40 N.(2.6-d!methylph6nylH-|2-hYdroxycyclohexyl)-4-pip6ridinecarboxamide. 

5. Composition pharmaceutique comprenant par dose unitaire une quantity efficace d au moms un 
comDos6 selon I'une quelconque des revendications 1 S 4. . ^. • ._>«f:mu>orfe 

6. Composition pharmaceutique comprenant par dose unitaire une quantity antiarythmique °« 
trans-4-(dim§thylaminoy-NM2,Mim6thylph6nYl)-l-(2-hydroxycyclohexyl)-4-pip6ridinecarbox^^^ 

4S 7. Proc6d6 pour preparer un compos* chimique selon la revendication 1. caracterise par 
a) I'amldation d'un adde carboxylique de formule 



50 



S5 



60 



OU d'un halog*nure. anhydride ou ester en d*rivant avec une amine de formule 

HN— Ar 



(III) 



dans laquelle R'"' et R*"" sont comme pr6c6demment d6crit pour R' et R*, sous r6serve que R et R 
combines ne forment pas un radical m6thyldne, dans un milieu approprid inerte dans la r6action, pour 
65 former un compos* de formule 



57 
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^'K 2-a 
n 2n I, 



to b)l'amidationd'unintenm6diairedeformule 



(IV) 



R 

amine de formule (1.1) dans un milieu approprie Inerte dans la reaction pour former un compos6 



M 2ti 13 xo 



avec une 

20 de formule . _ 

0 R 



L-N .C^ 



n 2n I 3 



30 



3S 



°" c) la condensation d'une cetone de fonmule 
avec une amine de fonnule 

/ (VI) 

HN 

\ 

R» 



et un Isonltrile de formule 
45 CM— At 



(VII) 



en presence d'un anion approprii. dans un milieu approprie inerte dans la reaction pour former un 
compost de formule ^ 

Hjn-NxSS-NH-Ar (I-a-2) 

H, Vr^ * 
n 2n I 3 

55 R 

et facultativement, ^ 

i) la cyclisation d'un compose de formuie ^ 

« /- C H, Jc-NH-Ar 

m 2m ^j,^ (I-a-l-a) 

58 
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avec le formalddhyde ou une forme polymfere de celui-cl, dans un milieu approprie inerte dans la reaction, 
pour former un composd de formula 

0 
R 



/o ou 

ii) la N-alkylation d'un compost de formule 



R 



20 

avec un compost r^agissant de formule 



(Vlll), 



25 ledit W 6tant un groupe labile approprie, dans un milieu appropri6 inerte dans la reaction, pour fomier un 
compost de formule 

hi' 

L -N V* 2 

n 2n I, 
R"* 

35 

dans laquelle V est comme prteMemment d^crit pour U sous reserve que V soit autre qu'un hydrogene; 

iii) la N-alkylation par reduction d'un compost de formule (I-c) avec un compos6 carbonyl^ appropri6 
de formule 

40 

dans un milieu approprii inerte dans la reaction, pour former un compost de formule 

4S 

.2a 

SB dans laquelle L« est comme prec6demment d6crit pour L. sous reserve que L» ne solt pas un hYdrogfene ou 
un radical de formule (b) et L»'=C=0 est un composfi de formule L«— H dans laquelle un radical -CH — est 
oxydd en un radical carbonyle; ou . 

iv) la condensation d'un compos6 de formule (I-c) avec une cycloalcanone appropn6e de formule 

60 

C-0 (X), 



A' 
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pour former un compose de fomnule 



( 



y H, -^^H-R 

R 



to 



IS 



20 



^CH--X (XI), 
CH 



2S 1 

XH 0 ^ 

N y 2n | 3 

R 

■.In 

55 formes isomeres st6r6ochimiques co/respondanft^^^ Mlm6thylph6nYl)-M2-hYdroxYCYclohexYl)-4- 
^M^^^oS.^'SS^ S?rSSr75r^^^^^^ - .e 4.d.met.v.- 

^ '''To"^rp^'SS;i->.„.,u,lcon,.ede.,ev.»dlo«lo™l »,pou,ru«.«oncoa,n..,e«««.n*. 



mique. 
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